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Are Our Cities 
Bankrupt? 


First of a series of articles analyzing the 
scope and efficiency of municipal improvement 


operations and their financial background 
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Controlling Tank Water Level 
Earthquake-Proof Tank Tower 
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Sealing a Leaky Reservoir in Italy 


McGraw-Hill Publishing Company, In 





x 


weed 


wy 


“sen 


Rain or shine, these 
two LINNS carried 
capacity payloads 
on this job of Warren 
Bros. Roads Co. 
Photo to the right 
taken Nov. 11,'31 
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Patent No. 1,270,531 
Patent No. 1,521,454 
Patent No. 1,685,641 
Patert No. 1,685,676 
Patent No. 1,701,979 


sOther Patents Pending 


despite a tough break in weather 


There were no shut-downs— no loss of time with expensive plant 
equipment idle—on this job of Warren Bros. Roads Company. 
» » Dry days with hard road bed... wet days with mud near 
axle deep... the job moved ahead at full speed. Nothing 
stopped this LINN equipment. » » LINN’S sure-footed power — 
LINN’S huge payload capacity —LINN’S day in and day out utility 
brought this job to a finish ahead of schedule. » » LINNS should be 


included in your dirt-moving equipment. Let us send you full details. 


MANUFACTURING 

CORPORATION 

Division of LA-FRANCE-REPUBLIC 
Corporation 


FACTORY: MORRIS, NEW YORK 
Represented in: Denver, Col. 
New York, N. Y. Pittsburgh, Pa. Omaha, Nebr. St. Paul, Minn. 
Skowhegan, Maine Louisville, Ky. Little Rock, Ark. Portland, Ore. 
New Haven, Conn. Chicago, Ill. Los Angeles, Calif. Spokane, Wash. 


Johnson City, Tenn. St. Louis, Mo. Salt Lake City, Ut. Allentown, Pa. 


Canadian Linn Distributors: Mussens Limited, Montreal 
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Fickle Nature 


[X feet of snow is reported from 

the heel of Italy’s boot, and | are 
weather of unusual severity is gen- 
eral in Europe. At the same instant 
a traveler crossing the United States 
finds a most unusual absence of 
snow, and by and large an unpar- 
alleled mildness of weather that has 
been continuous since the onset of the 
present “winter.” But this abnor- 
mality does not stand alone: only 
eighteen months ago the history-mak- 
ing drought of 1930 began, and last 
year brought the highest average 
summer temperatures for some dec- 
ades. Thus in less than two years 
we have witnessed a range of unusual 
conditions of nature that exceeds the usual experience 
of a generation or two. Perhaps this is nothing more 
than an odd coincidence. We cannot guess, for weather 
study has not as yet found any order or rule in natural 
happenings other than what is already known to all- 
namely, that balance comes about in the long run. 
This is not much, but it does serve one good purpose; it 
emphasizes the need for making our essential services, 
like water supply, proof against the vagaries of nature, 
and the no less important need for continuing with all 
diligence our search for knowledge of the facts. Ata 
time when every effort is being made to reduce municipal 
and state expenditures, contributions to such essentially 
continuous work as stream gaging should be maintained 
at all hazard, in order to rear a foundation for the proper 
development of utility services. 
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Disor ganization 
RASTIC cuts in public works have immediate mean- 
ing to the individual whom they throw out of a job; 
their effect on the prosecution of future public work is 


not so apparent but is none the less serious. This fact is 
pointed out by Robert Moses, chairman of the Long 
Island State Park Commission, in announcing that the 
curtailment of state appropriations has made it necessary 
to dismiss the greater part of the engineering and archi- 
tectural staff, over 200 men. It means, says Mr. Moses, 
the disbanding of one of the most efficient technical staffs 
ever organized to direct a public undertaking. Through 
a period of five years the organization has been built up 
with great care. The Jones Beach development stands 
as a monument to its intelligence and efficiency. Dis- 
handing the organization now means more than the mere 
postponement of much-needed work; it means that the 
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staff will be scattered when worl 
resumed and the benefit of its eff 
ency lost. The situation ts : 
of what is to be found in 
throughout the country. The hysteria 
of tax reduction is causing needless 
sacrifice of efficient organizat: 
sacrifice that in the end wil 
taxpavers dear. 
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Digester Gas 
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Lost Opportunity 


eae disadvantage 
i stopping of public work 


time is the loss of an opportunity 

lower the general cost of such und 

takings by spending now when mate 
rial, labor and land costs are low, thus offsetting expen 
ditures made a few years ago when all costs were high 
It is obvious that many items of public work must be 
built over a period of years; no community can indef 
nitely postpone or entirely abandon public construction 


When times are good such work is carried out as pat 


with littl or no thought 
by the taxpayers. But at sucl costs 
the average. When bad, as at 
present, at least the normal public construction should go 
forward; costs then are down, efficiency of labor and 
supervision 1s high, and the work can be carried out to 


advantage. 


of the everyday operations, 
given to it 
are 


above times 


Tax rates, however, loom up larger in the 
taxpayer's perspective, and he raises his voice in protest. 
The result is becoming all too apparent at the present 
time. Not alone is unemployment increased and public 
works department organization disrupted but also the 
public throws away an opportunity to make tax dollars 
produce most by spending them for needed improvement 
when all costs are far below the average. Kesuming 
work later will place increased burdens on the taxpayer. 


New Products for New Demands 


AN example of how engineering demands create new 

products is afforded by the recent development of 
the radial-cone-bottom elevated tank, unknown three 
years ago. Four of these structures are now in service 
and one is under construction. The particular demand 
behind their development came about when waterworks 
engineers in our large cities were forced to extend their 
systems into remote districts requiring a large amount of 
elevated storage. Large tanks with the usual suspended 
bottoms easily supplied, but the waterworks 
engineers complicated the problem by the stipulation that 
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the head variation must be small. 


Shallow tanks of large 
diameter were 


found to be impracticable in the usual 
suspended-bottom design. Restudy by one manufacturer 
showed that the flat bottom, long ago discarded as struc- 
turally and economically inferior to the 
bottom, had a possible utility. 
the radial-cone or 


suspended 
The final solution was 
troughed bottom, which permitted 
relatively wide spacing of column supports without the 
penalty of high bottom-plate stresses as in a flat bottom. 


Local Preference 


rISLATION favoring local interests to the ultimate 
detriment of the public as a whole continues to figure 
in the day’s discussions. New York state is considering at 
the moment two measures providing local preference to 
manufacturers and contractors. In comparisons of bids 
for materials and construction for public use, one bill 
would deduct all taxes, workmen’s compensation and 
other overhead paid by New York firms to the state in 
the preparation of the goods to be supplied. Just how 
even an approximation of such fees could be established 
for each individual case is not apparent. In the con- 
tracting field, under the terms of a proposed contractors’ 
license law, out-of-state firms could do no work within 
the state, either public or private, for the bill provides 
that no firm or person shall conduct a contracting busi- 
ness or set up as a contractor without first obtaining a 
state license; and no license may be issued to any -one 
who does not maintain a permanent place of business 
within the state. We have often pointed out in these 
columns the fallacy of local preference; yet it is worth 
repeating once more that the prosperity of each state 
and region of the Union depends upon free and unre- 
stricted interchange of goods and services. The two 
local-preference bills now before the New York legisla- 
ture, being directly opposed to this principle, merit 
condemnation. 


Full Use of Equipment 


O CONTRACTORS really know how to use 

modern equipment to best advantage and with 
maximum efficiency? According to charges made at the 
recent convention of North Atlantic States highway 
officials they do not. The charges were backed up by 
citing experiences on Pennsylvania road construction. 
Pennsylvania's highway department has been making a 
study of construction procedure, similar to the study 
carried out some time ago by J. L. Harrison for the 
Bureau of Public Roads. As a result, the contractor's 
average working time exclusive of weather delays has 
been raised in the state during the past two years from 
75 to 82 per cent and in certain cases to 90 per cent of 
the total contract time. Lost motion and inaction on 
any construction work come more from lack of coordina- 
tion of plant operations than from lack of knowledge of 
operation of individual pieces of equipment. Manufac- 
turers have produced efficient and durable equipment 
suitable for every construction need. It is up to the 
contractor intelligently to coordinate and use that equip- 
ment to the best interests of each particular job. 
Pennsylvania is to be commended for the work it is 


doing to produce more efficient highway construction. 


While most of the other states have not yet undertaken 
similar work, many of them are willing to cooperate 
freely with the contractor in obtaining a smooth-running 
operation. 


To the contractor full-time use of equipment 
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means profits. To the state it means more efficient wo: 
with a corresponding lower cost to the public. Bot 
parties have a direct interest in seeking to achieve it. 


Waterloo Bridge Passes 


HE decision to replace with a modern six-lane stru 

ture the famous Waterloo Bridge in London affor: 
another instance of necessity finally outweighi: 
sentiment. In this country we have witnessed somewh 
similar situations when, for example, river navigati: 
made necessary the substitution of a steel arch fi 
several of the masonry arches in High Bridge aquedu 
in New York City, and when a new suspension bride 
adequate for modern highway traffic was required 
replace the early suspension bridge at Newburyport 
Mass. Sentiment dies hard where a structure is 
heritage from the remote past. The Waterloo Bridge 
famous in its own right as the oldest existing crossing 0) 
the Thames, is also notable because its designer, Jol 
Rennie, with his contemporary Perronet in France, i 
the acknowledged founder of the modern bridge 
engineering art. Earlier bridgebuilders were clerics «01 
architects who worked by rule of thumb or tradition, but 
Rennie and Perronet introduced the first semblance oi 
scientific analysis into bridge design. The Waterlo 
Bridge was John Rennie’s most famous masonry struc 
ture. It has been criticised for the two Doric columns at 
the end of each pier, but though these columns may be 
unnecessary adornment the criticism is petty and hardly 
deserves to have been kept alive for more than a century 
Removal of the Waterloo Bridge may destroy some oi 
the visible evidence of John Rennie’s genius, but it can 
little affect his fame, already assured by many othe: 
bridgebuilding exploits, among which was the remark 
able 240-ft. cast-iron arch built over the Thames in 1819 
And there is still the new London bridge designed by his 
son and built by his brother in 1931 that inevitably 
reflects much of the ability of this pioneer bridge 
engineer. Bridgebuilders of today may not expect their 
structures forever to resist the march of progress, but 
building well, they too may count on their names, if not 
their structures, being revered by generations to come. 





Hold to the Facts 


ISREPRESENTATION has been regrettably 

prevalent in discussions of the origin of the large 
sums which are being spent in highway improvement. 
The multiple agencies of highway administration, the 
transfers of funds between states and counties, and the 
vagaries of distribution and diversion have created con- 
fusion in determining the incidence of taxation, and in 
consequence it is possible to fit the records to almost 
any bias that the user may entertain or desire to express. 
As the improved road is in the dual position of a com- 
petitor to the railway and a promoter of its own commer- 
cial traffic, it offers ample incentive for biased argument. 
Hence it is not strange that such bias often reveals itself 
in misstatement and falsification. The engineer, however, 
has the particular duty of holding his thinking true to 
actualities. 

So that the basic facts may be available for a true 
appraisal of the present sources of the funds that are 
providing i improved roads, there is published in this issue 
an analysis by a prominent attorney of the actual records. 
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fo focus consideration on normal practices, the figures 
have been taken for a year prior to the time when the 
records were swelled by emergency increase of funds to 
provide employment in the present depression. 

The showing of these figures is clear, and calls for no 
further explanation here. They make it evident that, 
whatever regulation and adjustments of highway service 
may be in order, the payer of property taxes for road- 
building has scant reason to complain of the burden of 
highway financing. 

Sound reason exists for rationalizing and simplifying 
our highway taxation practices, and particularly our ways 
of distributing and applying highway-tax money. Diffi- 
cult problems remain to be solved in regulating and 
charging commercial transportation agencies in their use 
of the highways. Highway officials appreciate fully that 
present conditions are unsatisfactory. It may even fol- 
low that adjustments are warranted to equalize competi- 
tion between railway and highway. But misrepresenta- 
tion of the facts of highway taxation will not advance 
any cause or help solve any problem arising from the 
condition of flux in which our whole system of highway 
administration is involved. Let engineering thinking 
stick to the facts, and let the difficulties be solved in the 
spirit of engineering, not in the spirit of destructive 
business rivalry. 


City Credit Throttled 


HAT is happening to our cities in the intense 
financial stringency of today? This question needs 
answer before municipal services and functions can be 
discussed quantitatively or qualitatively. On another 


page is given a survey of the financial condition of vari- 


ous typical cities, as the opening article of the series 
which we announced last week. Discussions of scope and 
character of municipal services will follow in later issues. 
The series as a whole is directed toward two main objec- 
tives: (1) to remove misconceptions as to waste and 
extravagance in municipal government, and (2) to turn 
the newly active forces which are working for revision 
of municipal methods into channels where they can do 
the most lasting good. 

Remembering these aims, it is important to observe 
from this opening article that the present impoverishment 
of city governments is due not to specific faults of the 
cities but almost wholly to collapse of the country’s 
money system. Bonds cannot be sold, and short-term 
money to tide over tax-day intervals is not to be had— 
that is the simple and pregnant fact. Thus it becomes 
plain at the very outset that the faults of municipal 
government are at worst a secondary or tertiary factor 
in the situation. 

Looking at the results of the financial collapse, we see 
a picture of most alarming kind. Cities great and small, 
in all sections of the country, are struggling to continue 
operations with sharply reduced funds. 
their employees has been badly shaken. 
decimated. Salaries are reduced or remain unpaid. Im- 
provements have been halted. Properties are being 
neglected and valuable facilities left unused. 

These evil effects, though due to the money and bank- 
ing system, yet were accelerated by certain municipal 
practices. It has been the almost universal custom of 
cities to spend money before they collected payment for 
their services in the shape of taxes. Short-term bank 
loans secured by future tax payments made this possible ; 


The morale of 
Staffs have been 


and banks, 
cedure, for it meant a sizable meome for them. 
the security of future taxes on which the 
is under a cloud, and since at the 
for almost complete liquidity of 
astonishing heights, the 
cult to obtain; 
extended only 


indeed, were by no means hostile to this pro 
But today 
practice re sted 
moment the 

f bank funds ha 
usual short-term ming are 
even on usurlous 
reluctantly. 

Tax payments are in a bad way. Delinquencies 
increased to the highest point in history. Not only 
the average home owner find tax payments at this 
very hard, but even those owners who are 
look with such ill favor on taxes that 
deliberately withhold their tax 
then, the banker feels doubtful whether his loans are 
likely to be repaid promptly. Naturally, also, he seeks 
to impose conditions on the city in order to make repay 
ment surer; and this means first of all such reduction 
of city expenses as will make the budget balance. 

Balancing budgets these d: tVS Means not increasing the 
income but cutting down on the expense side. 
this nature are hampered, however, by the number of 
irreducible items. A large part of the budget is for debt 
charges, which cannot be cut without destroying the city’s 
credit. Much of the remainder is for mandatory items 
such as salaries fixed by legislatures for police, fire and 
school department employees. With so many inflexibl 
items, to make the cuts demanded entails meas ures that 
are doing much to cripple the vital service functions of 
local government. Further, this development comes at a 
time when greater demands than ever 
made for unemployment relief funds. 

No immediate solution of the dilemma 
Now is the time when sound local 
greatly needed to maintain healthful 
‘They are in danger of being wrecked. 
but are not forthcoming. When the present pressure 
is relieved it will be found that the reconstruction of 
damaged municipalities will cost many times the 
required now to keep them functioning. 
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from the dilemma, cities in a 
number of states, notably Massachusetts, New Jersey 
and Ohio, have asked for state relief. Some have pro- 
posed a state-supported corporation to underwrite mu 
nicipal credit for tax-anticipation needs. Others have 
proposed a state emergency board to approve the issu- 
ance of city and town notes. These and less specific mea 
sures of relief by the state are under discussion. 
far the responsibility of the state 
soundness of its subsidiaries, the local governments, 
been generally ignored. Moreover, heretofore the states 
have not thought it necessary or proper to take over part 
of the functions of the banking establishment. 

Credit unfreezing is the intent of the measures recently 
enacted by Congress, and it should tend to ease the 
severity of the 1932 municipal crisis. Congress has now 
placed ample means in the hands of the banking estab- 
feeb and if the latter lives up to its essential responsi- 
bilities those means will become available to ili nor- 
mal continuance of city operations as well as improve- 
ment works. Certain it is that no change in city operating 
methods—such as tax collection in advance of expendi- 
ture—can he accomplished rapidly enough to save the 
day. The danger is twofold: complete stoppage of public- 
works construction, and creation of 
wave of unemployment in the ranks of public service, 
an eventuality that can make an utter wreck of the recon- 
struction for which evervone is laboring just now. 
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Are Our Cities Bankrupt 
What of Public Works e 


Many cities have been forced 


to discontinue 


public improvement programs because of unpaid 


taxes and irresistible pressure to 


By Frank W. Herring 


Engineering News-Record, Chicago 


YNPAID TAXES, 
referred to as the 
of accounts receivable,” have 

caused New York, Chicago, Philadel- 
phia and many other cities to take on 
the appearance of insolvency during 
recent months. Great difficulties have 
been experienced in collecting taxes. Ii 
has been necessary to appeal—rather 
than apply—to the money lenders for 
funds to meet current expenses. 
Municipal budgets have been merci- 
lessly attacked by bankers, business men 
and organized taxpayers, and, although 
no rational study has been made of the 
reasons for the present scope of munici- 
pal services or their efficiency in opera- 
tion, the cities have been forced to in- 
stitute drastic reductions in operating 
costs. In this process the technical 
services have suffered most. 
Public improvements 
severely curtailed or 
tirely. 


“golden assets 


have been 
discontinued en- 
Technical or professional em- 
plovees have been discharged, reduced 
in salary or had their pay withheld in- 
definitely because of empty treasuries. 
How long the refusal to support the co- 
operative enterprises necessary for city 
life will continue is difficult to answer, 
but while it does there will be damage 
done to urban civilization from which 
recovery will be painful and expensive. 

This amazing situation, which has 
burst very suddenly upon the world, is 
so strange that it can be considered or 
even understood only by reference to 
specific facts of typical cases. In the 
following, therefore, a few such cases 
are summarized to prepare for fuller 
study of the problem. 


New York’s cash runs low 


The financial straits into which a 
community may be thrown when world- 
wide conditions cut down tax collec- 
tions and upset the money market is 
strikingly illustrated by New York City. 
In January this center of the capital 
market of the world, which a few months 
before had obtained short-time money 
almost 


for nothing, found itself over- 
night in such a fix that through its two 
senators it appealed to Congress for aid. 
That failing, it speedily met bankers’ 
demands for retrenchments to lighten 
had a 


financing operations and soon 





sarcastically. 


reduce expenses 


large credit allowance, though at top 


interest rates. 

Taxes in New York are payable 
twice a year, May 1 and Nov. 1. It is 
always necessary, therefore, for the city 
to be in the market for short-term loans 
to provide money to pay current operat- 
ing expenses. These borrowings of 
operating capital run into hundreds of 








SIX QUESTIONS OF THE DAY 


Are public improvements too numerous? 
Have we planned them efficiently? 

. Do we construct them without waste? 
Do we operate them economically? 

Is their financial basis sound? 

Where can savings best be made? 

These questions are to be discussed 

in a group of articles. 


ay ken 





millions a year, an arrangement by no 
means disliked by the banks. 

In addition to these short-term notes, 
the city finances most of its large public 
improvements by long-term bonds. The 
law requires that none of its securities 
shall be sold at less than par value, so 
that when it became necessary during 
the latter part of 1931 to raise money 
for capital expenditure the city had to 
raise it by issuing short-term securities, 
because municipal bonds, along with 
bonds in general, had declined greatly 
in value. 

When the new year began, 
cent of the year’s taxes were 
and there was but $23,900,000 cash in 
the city treasury. And January brought 
maturing obligations that totaled $55,- 
000,000, of which $37,000,000 was rep- 
resented by the short-term borrowings 
for capital expenses. 

Although during the past year the 
city had paid as low as 1% per cent for 
the money it needed to finance its current 
expenses, an attempt to borrow $90,- 
000,000 to carry the city through the 
first month of the year was not con- 
sidered cordially by the banks. 

Banks Impose Conditions—In a con- 
ference with the city comptroller, rep- 


20 per 
unpaid, 


resentatives of New York’s leading 
banks stated that marked economies 


would have to be made in the city’s 
spending habits if its credit was to be 
considered good by investors. At that 
time the 1932 budget, totaling $631,000,- 
000, had already been adopted. 
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One of the items that occasioned mu 
discussion was the budgeted payment i 
subway construction bonds. The mn 
Eighth Ave. line has been financed 
part by a series of four-year bonds 
as to reduce fixed charges after oper 
tion begins, and thereby make possi!) 
a continuance of the five-cent fare. T| 
bankers urged that financing by mea: 
of long-term bonds would lessen t! 
annual debt charges to be included i 
the budget and would thereby ease th 
city’s finances. On the other hand, tl 
long-term financing would  probab! 
necessitate a fare increase. The trans: 
items were held to be the heaviest drai: 
on the city’s revenue. The banke: 
gave as their opinion that “the city’ 
ability to borrow money under presen: 
conditions rests largely upon the deter 
mination of its officials to adopt a strict 
economy program that will warrant th: 
confidence of bankers and investors tha! 
municipal affairs will be handled 
prudently.” 

As there were then outstanding $140,- 
000,000 in short-term securities, a sub- 
stantial part of which would come due 
within a few weeks, and none of the 
year’s taxes were due for four months, 
drastic economies in expenditures were 
apparently called for. 

Public Works Curtailed—On Jan. 
12 the board of estimate met to 
consider appropriations totaling $120,- 
000,000 for public improvements. 
When the meeting was over, projects 
that amounted to $110,000,000 had been 
indefinitely postponed, including an ap 
propriation of $78,800,000 for the new 
Delaware River water supply. On that 
date the comptroller had $13,000,000 
left in the city treasury, and it had be- 
come evident that a failure to negotiate 
a loan would endanger payrolls. 

On Jan. 15 the state advanced $15,- 
000,000 out of $22,000,000 due the city 
for educational purposes. 

Securities totaling $27,800,000 came 
due on Jan. 20. The day before public 
improvement projects calling for $14,- 
000,000 had been added to the $110,000,- 
000 already on the suspended list. <A 
cut in the appropriation for the board 
of transportation had forced that de- 
partment to lay off severa! hundred men, 
and it was evident that if its projects 
then on the suspended list remained 
there indefinitely it would have to drop 
almost as many more. 

On Jan. 19 a banking syndicate ad- 
vanced $12,500,000 to the city for 
eleven days at 6 per cent interest. By 
using $15,300,000 of its remaining cash 
reserve the city was able to meet the 
maturing notes. It was evident that the 
city was living from hand to mouth. 
No bills, other than payrolls, had been 
paid since the first of the year, and on 
Jan. 15 all day labor had been placed 
on a five-day-week basis. 

On Jan. 20 an agreement was reached 
with representatives of 34 of the coun- 
try’s banking houses, mostly located in 
New York City, providing for $350,- 
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000,000 of credit during the year, if 
needed, of which $100,000,000 was to be 
made available at once and $150,000,- 
000 would be provided as a revolving 
fund. The $100,000,000 loan was half of 
$200,000,000 of credit authorized by a 
charter amendment and a legislative bill, 
both enacted in record time. Imme- 
diately the banks supplied $100,000,000, 
secured by three- to five-year corporate 
stock notes bearing 6 per cent interest. 
On Jan. 22 these notes were offered at 
par and twice oversubscribed within 
two or three hours—the sponsor banks 
having reserved to themselves the right 
to half the issue. The agreement pro- 
vided that the revolving-fund loans 
should bear 5} per cent interest. 

Turning now to permanent indebted- 
ness, this increased from $1,762,000,000 
at the close of 1927 to $2,246,000,000 at 
the end of 1931, after allowing for large 
bond redemptions each year. New debt, 
totaling $189,000,000 incurred in 1931, 
had as its chief purposes $94,000,000 
for rapid transit, $31,000,000 for water 
supply, $40,000,000 for school, hospital 
and other buildings, $18,000,000 for 
highways and sewers and $4,000,000 
for docks. Debt charges for 1931 aggre- 
gated $219,000,000, of which $91,000,- 
000 was for interest and $128,000,000 
for debt redemptions, the latter includ- 
ing $50,000,000 to pay off four-year sub- 
way bonds. These figures of borrowing 
leave out of the picture vast totals of 
temporary loans. 


Chicago’s complications 


Chicago’s predicament has the same 
underlying causes as have upset New 
York and a number of other cities in 
borrowing millions in anticipation of 
taxes—but magnified many fold because 
of local tax-assessment complications 
unprecedented in any other city of the 
world. Its assessments for the 1931 tax 
year have not begun; those for preced- 
ing years had to be made over; and to 
cap the climax, a recent court decision 
holds that the 1928 and 1929 assess- 
ments are illegal, and therefore those 
for 1930 and 1931, so far as made. 

Presentation of a picture of Chicago’s 
difficulties requires a discussion of the 
unusua! governmental structure of Cook 
County. Of the many cities and villages 
in the county Chicago is by far the 
largest. The present state constitution, 
dating from 1872, includes a provision 
that limits the debt of Chicago to 5 per 
cent of its assessed valuation. Years 
ago the assessed valuation was defined 
by law as one-fitth of a fair value. As 
the degree of financing made possible by 
this provision proved more and more in- 
adequate, the definition of assessed 
valuation was modified from time to 
time. It was first changed to one-third 
of fair value, then in 1919 to one-half 
fair value; in 1927 the assessed valua- 
tion was made equal to the full fair 
value. 

Meanwhile, however, these sharp lim- 
itations on finance led to the organiza- 


tion of supplemental governments to 
perform specific functions. For ex 
ample, when the citizens of one part of 
the city desired a park and found that 
the city was unable to finance such a 
development, they organized a park dis- 
trict, a really autonomous government, 
with debt-incurring powers of its own 
over and above those of the city proper 
Today there nineteen such park 
districts, three of them quite extensive 
In the same way the Sanitary District 
of Chicago was organized for the pur 
pose of protecting the city’s water sup 
ply by discharging its sewage into the 
Mississippi River instead of into Lake 
Michigan. As a result, many of those 


are 


A municipal corporation is a coop- 
erative enterprise charged with the duty 
of supplying at cost the services de- 
manded of it. Years ago those de- 
mands had largely to do with the 
maintenance of law and order, the pro- 
tection of life and property. Today 
the education, health and convenience 
of the urban population bulk largest 
among the demands. Municipal gov- 
ernment also has become charged with 
many technological services that were 
undreamed of when Andrew Jackson 
rode his horse over the mountains to 
Washington. It is those services that 
have made urban civilization possible. 


services, which in another city would 
be rendered by the municipal govern- 
ment, are provided in Chicago by sep- 
arate municipal corporations, adminis- 
tered bv elected commissions, over 
whose activities the city council has no 
control. 

The school system is in charge of the 
board of education, over whose activi- 
ties the council has no authority but 
whose budget must be met by taxes 
levied by the city government—as in 
most of our other cities also. The sys- 
tem is on a pay-as-you-go plan and has 
no funded debt. The water department 
comes under the jurisdiction of the city’s 
department of public works, but is 
financed entirely by water revenue. This 
department is also largely on a pay-as- 
you-go plan and, with a book value of 
$100,000,000 and an actual replacement 
value of about twice that much, has a 
total debt of only $10,000,000. Street 
paving and widening are financed 
largely by special assessment, and street 
maintenance is paid for by a municipal 
license fee for automobiles. Policemen, 
firemen, street cleaners and other gen- 
eral municipal employees are supported 
by general taxation from what is known 
as the “corporate fund.” 

Faulty Assessment—Until very re- 
cently assessed valuations in the county 
were determined by a board of five 
assessors and a board of [ 
three members, all 
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constitution is that 


Hlinwi 
“all forms of wealtl 
must be assessed equally,” implying that 
personal property should be assessed o1 
the same real estate. When 
the 1928 assessment was completed 


basis as 
and 
tax bills sent out, it was found that rea! 
estate was bearing nearly all the cost 
of government. Owners of real 
were disgruntled and were welded into 
some semblance of organization in vari 
ous communities with the object of pro 
testing their taxes. This movement 
grew, and there gradually developed a 
“tax strike.” 

Two Years Without Revenue—Ex 
penditures continued at a rate faster than 
revenue coming in, so that the 
amount of floating debt in the hands 
of the banks, represented by tax-antici 
pation warrants, continually increased 
Early in 1931 the general country-wide 
credit stringency added another factor 
to the situation. The banks evinced 
less and !ess desire to purchase more 
tax warrants. 

In April, 1931, there was a payles 
payday for the school teachers, but the 
schools continued functioning 
unpaid staff. The next month, 
no revenue, the school employees were 
paid in scrip. When the end of the 
school year arrived, the board of educa 
tion was in debt some $10,000,000 to it 
employees. 

In August the Sanitary District had 
to accept a bid of 95.49 for $1,680,000 
worth of bonds to finance its construc 
tion program made mandatory by the 
U. S. Supreme Court. In November, 
when the sale of $400,000 worth was 
attempted, no bids were received at all. 
On Nov. 15 the district was forced to 
suspend payment to its contractors, and 
all contract work was stopped. On the 
same day the district’s employees failed 
to receive their pay checks, which af- 
lowed obligations maturing on Dec. | 
to be met. Only one-half-months’ pay 
has been received by the employees since 
that date. 
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Sanitary District Defaults—With no 
revenue the strain became too great; on 
the first day of 1932 the district de- 
faulted on its obligations, when $1,519,- 
000 in principal and interest fell due. 
On Feb. 1 a second default on $469,000 
of bond interest occurred. On that day 
200 employees were laid ofi, most of 
whom had been engaged on work sup- 
ported by bond issues. Construction 
work was at a standstill. The market 
for the district’s bonds had dried up 
completely. 

The root of the trouble lay in the 
inability of the taxing system to assure 
an equitable assessment. A conference 
of prominent citizens had been called 
by the governor and had studied the 
case all summer. It recommended that 
the assessing system be completely re- 
vised to provide for centralization of 
responsibility. *In November a special 
session of the legislature was called to 
enact into law these recommendations. 

On Jan. 1, 1932, 20 per cent of the 
1928 taxes was still unpaid, 30 per cent 
unpaid for 1929, the 1930 taxes had not 
yet been put into collection, the 1931 
assessments had not yet been made, and 
1932 assessments were in the dim and 
distant future! 

During the first week of the new 
year a county court, in rendering judg- 
ment in a case brought by a real estate 
owner, decided that the 1928 and 1929 
tax levies were invalid because the con- 
stitutional provisions for the inclusion 
of personal property in the assessment 
had been only scantily fulfilled. The 
effect of that decision is that no legally 
binding assessments have been made in 
Cook County since 1927. 

There is $230,000,000 worth of tax- 
anticipation warrants unredeemed, $97,- 
000,000 of which are in various city 
funds in place of cash. There is $20,- 
000,000 owed to teachers, including the 
$8,000,000 worth of scrip the teachers 
have accepted. No employee of the city 
has been paid since the first of the year. 
No money can be raised from the sale 
of tax-anticipation warrants, and no 
taxes can be collected because of the 
non-existence of a legal assessment. 

Assessment System Remodeled—On 
Jan. 21, 1932 (ENR, Feb. 4, 1932, 
p. 193), the Jegislature passed a com- 
promise bill providing for the re- 
organization of the assessment system. 
There is to be a single assessor and a 
board of review of two members, one 
of the latter appointed by the governor 
of the state and the other by the presi- 
dent of the county board. 
viewers ?re to select 


These re- 
the assessor and 
override his assessment only by 
voting together. It is now hoped that 
assessments can be made that will stand 
judicial scrutiny. 


Philadelphia’s own bed 


Philadelphia is afflicted with troubles 
largely of its own making. For years 
the tax rate fixed by the city council 
has been insufficient to meet operating 
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expenses and each year has ended with 
a deficit. At present the deficit is too 
large to be disregarded, but taxpayer 
pressure has been sufficiently strong to 
prevent the council from raising the 
rate; as a consequence, insufficient reve- 
nue, now aggravated by serious tax 
delinquencies, is threatening the con- 
tinued operation of the muncipal serv- 
ices. The bonded debt limit has been 
exceeded and, the city being unable to 
market bonds for permanent improve- 
ments, public works will probably be 
discontinued for a year or two. 
Philadelphia’s budgets have been un- 
balanced since 1921. For the last few 
years the deficits have been as follows: 


1926, $3,461,161; 1927, $6,778,271; 
1928, $3,645,904; 1929, $7,334,460; 
1930, $6,530,293. Official figures for 





When tax bills, which are charges for 
the services rendered by the munici- 
pality, are not payable until some 
months after the service year is over, 
the city is, in effect, extending credit 
to its customers. That credit is ex- 
pensive and hazardous because it must 
be obtained by borrowing from the 
banks. Unpaid taxes must be con- 
sidered as bad accounts by the banks 
and make it increasingly difficult and 
expensive for a city to obtain its neces 
sary working capital. Any city, like 
any business, can be financially em- 
barrassed by a too generous credit 
policy toward its customers. 





1931 are not yet available, but it is now 
estimated that the budget deficiency will 
be about $17,500,000. 

In addition to the general-fund deficit, 
carried as a floating debt, there is a 
large amount of floating debt occasioned 
by mandamuses for land condemnations 
and damages to property, mortgages on 
city property, awards and claims against 
the city not yet represented by man- 
damuses, and unpaid vouchers and bills. 
At the end of 1931 this:additional float- 
ing debt totaled more than $21,000,000. 
Last year funds for unemployment relief 
were obtained by borrowing $3,000,000. 
That loan now represents a first lien 
upon the revenues of 1932. There was 
also a special loan of $3,000,000 for 
policemen’s and firemen’s salaries au- 
thorized on the same basis. 

The long series of unbalanced bud- 
gets acted to the disadvantage of the 
city when it tried to sell an issue of 
$15,000,000 of 43 per cent bonds in 
October of last year. The bankers re- 
fused them. On being offered “over 
the counter,” they sold slowly until a 
few days ago when the city controller 
had to stop the sale because the debt 
limit was being approached. Part of the 
difficulty is due to the low interest rate, 






as some of the city’s seasoned bo: 
are now selling in the open market 
yield 5.3 per cent. Further, the bank 
are insisting that the city balance 
budget. 

When the time came for fixing 
1932 tax rate the city council propo 
a heavy increase over 1931 (354c. | 
$100) to make up for past deficienc 
and provide for current needs. 
strong was the taxpayer protest t! 
the council yielded and again adopi 
the old and inadequate rate. Con 
quently the year 1932 began with 
hopelessly inadequate budget, carryi: 
a large deficit from last year. As 
consequence almost all budget ite 
except those for interest, sinking fun: 
and state tax on the bonded debt ha 
been seriously cut. Since the first | 
the year, 1,300 employees have be 
laid off. More will undoubtedly folloy 
Merchants supplying the city wi! 
goods are being made to wait a lon 
time for their money—some more tha 
six months. The art museum is opx 
only four days a week and the librar 
is being operated on reduced time. 

The total budget items for eac 
department have been greatly reduce: 
but as yet no decision has been mad 
as to what services are to be curtailed 
Protests at plans to reduce the salar 
of policemen, firemen and pary guard 
have been sufficiently strong to preven 
any curtailment there. Employees 
many other positions claim that thei 
salaries are inviolate, being fixed b 
the state legislature. 


Toledo also cuts improvements 


Financial embarrassment has not bee: 
confined to the largest cities of th: 
country. Toledo, Ohio, is in a bad way 
and has largely discontinued public im 
provement work since the first of th: 
year. Further, it has sharply curtailed 
the maintenance and operation of th: 
facilities it already has and has severely 
reduced the salaries of municipal em 
ployees. 

Toledo’s troubles are more closely 
tied up with the general business depre- 
sion than are those of some other cities 
In August, 1931, there was an epidemic 
of bank failures in the city, and when 
the summer was over only two banks 
were open for business. Four others had 
had to close, impounding more than 
$3,500,000 of the city’s deposited funds. 
At the same time the unemployment 


problem was steadily increasing in 
severity, and expenditures for reliet 
purposes were mounting far beyond 


what had been expected. 

The closing of the banks had a two- 
fold effect on the city’s finances: a large 
part of its funds was frozen, and tax 
collections were rendered extremel) 
difficult. The deposits in the various 
banks had been guaranteed by bonding 
companies, but when the guarantees 


were invoked the companies, because of 
a recently completed merger of two of 
the banks that had failed, were unable 
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to agree among themselves as to their 
proportionate share of the liability. The 
law provides that the guarantees must 
cover the deposits to the extent of 110 
per cent of their value, but it became 
the duty of the city to bring suit against 
the bonding companies to end their dis- 
agreement. At the end of the year 
about half the deposits had been made 
good; repayment of the remainder still 
awaits the action of the court. 

On the other hand, the impounding of 
private funds in the defunct banks made 
tax payments virtually impossible for 
many individuals. This has been the 
case especially with numerous large 
trust-fund properties, ordinarily large 
taxpayers. At the end of the year tax 
collections in Lucas County were 16 per 
cent delinquent, much more than had 
ever been the case before. 

While the city’s available funds were 
sharply reduced by the freezing of assets 
and by tax delinquencies, expenditures 
for “poor relief” mounted steadily. In 
1929 only $65,000 had been necessary 
for this purpose, but 1930 required 
$500,000, and 1931 more than $1,000,000. 
The year 1932 started off with unem- 
ployment relief curtailed in large 
measure but still costing more than 
$110,000 per month. Expenditure for 
relief purposes now assumes the most 
important role in the city budget. 

No Market for Bonds—In October, 
1931, the city offered for sale $1,300,000 
worth of short-term special-assessment 
bonds for public improvement work, but 
there were no bidders. In December the 
same amount was offered again, this time 
with a 6 per cent interest rate, but still 
they could not be sold. But the im- 
provements they were to finance had 
already been constructed, paid for out of 
funds received from the sale of bonds 
for other purposes. An immediate and 
drastic reduction in operating expenses 
and a complete discontinuance of all 
specia!-assessment improvements became 
imperative. 

A change in administration took place 
on the first of the year. The heads of 
the various city departments were not 
retained, and as yet no successors have 
been appointed for many of them. 
There is no city engineer, no commis- 
sioner of health, finance director, audi- 
tor or purchasing agent. No paving 
or water-line construction and only one 
small sewer job are under way in the 
entire city. A grade-separation job, 
however, is to be started in a short 
while, as it is financed by general faith 
and credit bonds that were sold in No- 
vember. The brand new sewage-treat- 
ment plant remains unoperated, largely 
because of the city’s unwillingness to 
incur the operating expenses. Con- 
sideration is being given to the abandon- 
ment of the garbage-incinerator plant 
and contracting for the collection and 
disposal of garbage and refuse. The 
force in the city engineer’s office has 
been reduced from 56 men to 15; at one 
time it was down to 6. A general cut 


in salary of city emplovees has averaged 
25 per cent. 


Others in the same boat 
What New York, Chicago, Philadel 


phia and Toledo have experienced in 
raising money for even current needs is 
matched in other communities. 

Gloucester County, N. J., served no- 
tice Feb. 18 on three boroughs and five 
towns that they must pay taxes past 
due the county. To carry on mean- 
while, a resolution to borrow $25,000 
was adopted before it was found out 
that the county’s borrowing 
was only $4,800. 

A striking case is that of Campbell, 
Ohio, a steel-town suburb of Youngs- 
town. On Feb. 7 its employees had not 
been paid for five months, it had de- 
faulted recently on $51,000 of bonds; 
large bills were unpaid; its deficits at 
the end of 1932, including earlier tax 
delinquencies, promised to be $265,000. 

The largest city in Ohio, Cleveland, 
has been struggling to balance its bud- 
get. As one means to that end it has 
made 5 to 20 per cent salary cuts. En- 
tire closing of the public library May 1 
is foreseen unless banks will loan money 
to carry on until tax money comes in. 
Columbus is reported to have balanced 
its budget by making 30 per cent cuts in 
appropriations and abolishing positions. 
St. Joseph County, Ind., has abandoned 
its 1932 road-construction program. 

Several cities other than Toledo have 
been crippled by bank failures, notably 
Asheville, and other local units in Bun- 
combe County, N. C. Lawrence, Mass., 
suffered in December from the failure 
of two banks in which was deposited 
$750,000 of its funds; bills and pay- 
rolls could not be met for a time, and 
on Feb. 1 some 1,500 employees went 
unpaid—the first incident of the kind 
in the twenty years of the charter. West 
Orange, N. J., had to renew several 
notes because some of its funds were 
tied up in a local bank that closed Jan. 
14. 

In New England a prominent bond 
default is that of Fall River, Mass., which 
through bad financial management over 
some years was unable to meet $2,100,- 
000 ‘tax-anticipation notes on Nov. 4, 
1930. Further trouble following, the 
local banks induced the legislature to 
create a board to take charge of the 
city’s finances for ten years, with au- 
thority to issue $3,500,000 ten-year 
serial bonds to meet outstanding obliga- 
tions and to sell $1,000,000 of refunding 
notes to cover unpaid taxes. 


capacity 


Bonds goes begging everywhere 


From coast to coast cities of all kinds 
have found that they could not sell either 
bonds or short-term notes. A typical 
list pictures the situation and brings 
out that breakdown of the financial sys- 
tem is at fault, rather than city extrava- 
gance. 

Bridgeport, Conn.—No bids late in De- 
cember on $200,000 of improvement bonds. 


market early in January 
city borrowed S300,000 : 
redemption fund. 

Buffalo, N. Y.—No bids Feb. 11 or 
$4,790,000 bonds anc hort-term 
although the bonds alone ($1.7 
could have been sold 


Southold, N. Y., Scl District—N 
bids in mid-February on $550,000 bonds, 
although bidders could name terest rate 
up to 0 per cent. 

Elizabeth, N. |. -No bid de 28 on 


$5,000,000 of 4} Ix r cent water bonds, but 
on Jan. 20 sold $500,000 at 5 
to take remainder 
Kearny, N. J.—Incinerator construction 
halted early in February because of in 
ability to make contract payments 
Passaic, N. J.—No bids late it 
ber on $2,000,000 tax-revenue bonds 


Paterson, N. 


Decem- 


J.—Finance board decided 


in February that unless it could market 
city paper promptly it would be offered 
“over the counter,’ in denominations to 
suit buyers. 

Pittsburgh, Pa—No bids Jan. 13 on 


$420,000 of 45 per cent public-works securt- 
ties. 

Baltimore, Md.—Rejected single bid at 
84 (5 per cent yield) on $4,200,000 long 
term improvement bonds; later sold the 
issue at 86.75. On Sept. 17, 1931, had 
bid of 106.877 on a 4 per cent issue 

South Carolina (State)—Cancelled sale 
of $10,000,000 highway certificates, due 
July 15, 1932; intended to re-offer when 
market better but subsequently notified 
contractors to choose between waiting for 
money or shutting down work until ordered 
to resume. 

Birmingham, Ala.—No satisfactory bids 
Dec. 11 on $1,130,000 bonds. Jan. 19, city 
sinking fund bought $130,000 drainage 
bonds to repay money advanced from city's 
general funds for emergency relief work, 
but failure to sell remaining $1,000,000 
will bring all emergency-relief drainage 
work to end in four months. 

Akron, Ohio—No bids Jan. 5 on $800,000 
of 6 per cent 1933-52 improvement bonds 
Later dismissed all engineers in street and 
sewer construction. Prospect is that nearly 
$3,000,000 notes will go unpaid until bonds 
can be sold. 

Fort Worth, Tex.—There being no mar- 
ket for bonds at “reasonable rates” and 
$900,000 of overdrafts in general, interest 
and sinking funds council took under con- 
sideration Feb. 9 indefinite suspension of 
all projected improvements, except via- 
ducts for grade-crossing elimination, sub- 
ject to railways taking bonds for city 
share. 

Houston, Tex.—In January banks de- 
clined additional loans until assured city 
will have revenues to meet payments. Local 
bank clearing-house studying city’s finan- 
cial condition. All pending improvements 
suspended until status of each determined 

Seattle, Wash.—Employees of municipal 
railway system may strike; are holding 
$112,000 warrants that banks refuse to 
accept. Authorities say warrants can be 
paid March 10 if railway can be kept 
going until then. Revenues being im 
pounded to pay $235,000 bond interest due 
in March. On Feb. 5 no bids for light 
bonds for Skagit River work. 

Sacramento County (Calif.) School Dis- 
tricts—No bids at end of December on 
$1,146,000 of 43 per cent school bonds 
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Los Angeles, Calif—A water bond issue 
of $3,000,000 at 5 per cent brought no bids 
Feb. 3. 

San Diego, Calif—City redoubling 
efforts to sell $2,695,000 bonds for con- 
structing of El Capitan dam. Some 
$900,000 available ; propose to continue dam 
site exploration and clearing. 























What of city administration? 






The unfortunate position in which 
these cities find themselves today is in- 
timately connected with the deflated 
condition of the country’s business enter- 
prise. Payment of taxes comes hard to 
many city people because of their re- 
duced income. But at the same time 
those taxes represent payments for serv- 
ices they have demanded in the past and 
still demand. The conveniences of city 
life, it should be unnecessary to say, are 
not created free of charge. 












Municipal Loans 







of moves started in Washington 







By D. B. Woodward 
Financial Editor, The Business Week, New York 







UNICIPALITIES and other gov- 

ernimental units, in the past few 
months faced with an extreme shortage 
of money, may find the money situation 
distinctly eased up in the early future, 
through the effect of government action. 
The essential facts of the new develop- 
ments are here outlined, 

Since last fall, and particularly in 
recent weeks, bonds have been un- 
salable in many cases, very difficult to 
sell in many more, and the banks have 
been unwilling to make short-term 
loans. The causes are (1). general 
credit restriction on a national scale, 
and bankers’ disapproval of the financial 
status of governmental bodies, in some 
specific cases. The result has been 
such a shortage of funds that many 
cities and other units have been forced 
to reduce or stop construction, to dis- 
charge employees and to cut expendi- 
tures in every direction. Many of the 
specific sources of trouble have been 
in part corrected by budgeting changes. 

Now the federal government is at- 
tempting to relieve the national credit 
shortage. There are three separate 
elements in these attempts: 

The first move was establishment of 
the Reconstruction Finance Corp., for 
which President Hoover signed the bill 
passed by Congress on Jan. 22. The 
corporation is given $500,000,000 from 
the treasury and is authorized to bor- 
row 1,500 millions more if necessary. 





















































As the present attack on budgets is 
largely directed at public improvements, 
generally 
rather than the older law-and-order 
functions of government, a conscientious 
re-appraisal of municipal engineering is 
Is the scope of municipal 
public-works improvements excessive? 
Is their planning, execution and opera- 
How can the costs be 
reduced without impairing their civic 


at the technical services 


called for. 


tion efficient ? 


value ? 


These questions comprise the theme of 
a series of articles, of which this is the 
first, to appear in Engineering News- 
Record from time to time during the 
coming months. The next article to 
appear will deal with the increase dur- 
ing recent years in the scope and cost 
of municipal services and the reasons 


why that increase has come about. 


Aided by 


Credit Relief Laws 


Municipal credit stringency should be relieved by a number 


to make credit more free, 


but their success depends upon the banks and upon hoarders 


all of which is to be used to relieve 
credit stringency. First loans have 
just been made. 

As the second move, a national cam- 
paign against hoarding—hoarding being 
one cause of the shortage of money— 
was announced by the President on 
Feb. 4. It is headed by Col. Frank 
Knox of Chicago. 

Finally, the extreme need for credit 
relief brought the Glass-Steagall bill, 
announced Feb. 11, to throw the weight 
of the federal reserve system into the 
credit-expansion effort. This bill has 
been passed by the House, and at this 
writing is being debated in the Senate. 
It is certain to pass, probably early 
next week. 


Effect on municipal finance 


Municipal and other governmental 
financing should be aided by these 
financial forces that Washington has 
assembled in its attempts to stimulate 
business. They are designed to work 
through the banks, except that the Re- 
construction Corp. can lend directly to 
the railroads, to agriculture and on 
exports, 

Since these forces operate through the 
banks, technically the situation faced by 
the municipalities and other govern- 
mental units that desire and need to 
borrow is not changed. They still must 
get their short-term funds from the 
banks and other lending institutions, 
and their long-term funds from the 
securities markets via the houses of 
issue. The federal reserve banks still 
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have authority to buy municipal 
warrants with fifteen days’ maturity ; 
the privilege of renewal. But the 
serve banks have never been willing 
buy any appreciable amount of th: 
and there are no indications that t] 
policy is changed or will change. | 
Dec. 31, 1931, they held only 4.4 ; 
lions worth, and even that small to: 
is a bit larger than usual. 

But while the situation is not chang 
technically, actually it is changed 
marked degree. This applies to bo: 
short-term and long-term financing. 

Applications for short-term loans no 
find the banks in a very changed po- 
tion from a few weeks ago. They «a: 
now able to follow a much more liber 
lending policy, assuming always ths 
the quality of the applications is su 
as to assure reasonably safe loans. 


Loans and bonds freer 


The banks are now backed by th 
resources both of the Reconstructiv: 
Corp. and of the federal reserve systen 
to either of which they can now tur 
for cash in time of need. With suc] 
powerful backing they need not carry 
such a high proportion of immediate], 
liquid reserves. They now can get 
cash from the Reconstruction Corp. 0) 
any of their assets excepting foreigi 
obligations but including municipy 
obligations. Under the terms of th 
Glass-Steagall measure member bank; 
of the federal reserve system can tak 
any securities, including municipals, to 
the reserve banks and obtain cash in 
case of need. The very largest banks 
may be excluded from this privilege, 
but this point has not been decided by 
Congress at this writing. 

Essentially the same _ consideration 
applies to long-term funds—municipal 
bonds. With this backing the bank- 
can now increase their investments. 
since they are no longer obliged to 
carry so much cash and its equivalent 
If they take advantage of this po: 
sibility, the municipal bond situation 
will be appreciably improved. 

All that has been said of banks ap 
plies in almost equal force to other 
types of financial institutions, such as 
the life-insurance companies and the 
savings banks. While these institutions 
can not obtain relief from the reserve 
banks, the Reconstruction Finance 
Corp. is permitted to advance funds to 
them on their assets. 

On the other side, every effort is 
being made to stop the threat of deposit 
withdrawals from the banks for hoard- 
ing. This effort includes the anti- 
hoarding campaign and the attempts to 
restore confidence in the banks through 
all of the moves that are being taken. 

The actual extent .to which the 
stringency of municipal and other gov- 
ernmental credit is relieved therefore 
rests primarily with the banks. Second- 
arily, it depends on the extent to which 
the confidence of depositors is re- 
established in their banks. 
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The Radial-Cone-Bottom Tank 
for Elevated Water Storage 


Fundamental feature is provision of large capacity in 
shallow depth as exemplified by 1.5-m.g. Indianapolis 
tank—Latest and largest of type at Columbus, Ohio, 
also utilizes part of roof volume for water storage 


RADICAL INNOVATION in 
elevated-tank design, first sug- 


gested about 1929, involves the 
use of a comparatively flat-bottom tank 
made up of a series of troughs radiating 
outward from the riser pipe to the tank 
shell. This design replaces the usual 
suspended hemispherical and ellipsoidal 
bottoms, and has now been incorporated 
in five tanks varying in capacity from 
14 to 2 million gallons each. The 
largest of these tanks, recently com- 
pleted by the city of Columbus, Ohio, 
includes the atditional feature of a 
domed roof carried by outside roof 
trusses and designed to permit water 
storage. In this article the radial-cone- 
bottom design is presented in some detail. 
since only brief comment has appeared 
in print previously. Specific mention 
is made of the Columbus installation. 
The basic advantage of the radial- 
cone-bottom design is that it may be 
utilized to provide large elevated storage 
capacity in a comparatively shallow tank. 
Thus, the variation in head on pumps or 
pipe mains, as measured between a full 
and an empty tank, is reduced to a mini- 
mum. In the first tank, built for the New 
York Water Service Corp. in Brook- 
lyn in 1930, storage of 1,250,000 gal. 
of water was accomplished in a vertical 
height of 27 ft. In the 1,500,000-gal. 
Irvington tank put in service last year 
by the Indianapolis Water Co. the total 
variation in head is 25 ft. This tank, 
which is 104 ft. in diameter, presents 
in fact a better example of the radial- 
cone-bottom principle than the 86-ft.- 
diameter Columbus tank in which, a 
small range in head not being impera- 
tive, a 2,000,000-gal. capacity is pro- 
vided in a depth of 50 ft. In addition 
to the above-mentioned tanks, the 
radial-cone-bottom principle has been 
incorporated in a 1,000,000-gal. tank at 
Sandusky, Ohio, which is completed, 
and in a 1,500,000-gal. tank under con- 
struction for the city of Evanston, III. 


Economics of elevated water storage 


The radial-cone-bottom tank was 
first discussed publicly by the origina- 
tor, George T. Horton, president of the 
Chicago Bridge & Iron Works, at the 
1929 A.W.W.A. meeting at Toronto. In 
his address Mr. Hortgn pointed out how 
the demands for increased capacities 
and small head variation in elevated 


tanks had revealed inherent 
difficulties in the usual suspended-bot- 
tom design. For example, if a 1,000,000- 
gal. hemispherical bottom tank is limited 
in height to 40 ft., the resulting tank 
will be all bottom, since 1,000,000 gal. 
is the capacity of a hemisphere 80 ft. in 
diameter ; bottom plates being costly to 
fabricate, such a tank would not be 
economical. Using an ellipsoidal hot- 
tom, which has a vertical height one- 
half that of a hemisphere of the same 
diameter, 


storage 


some of this dif- 
ficulty but introduces another disad 
vantage in that compressive stresses 
are present in such a bottom and become 
sufficiently high in 
diameter to 


obviates 


large 
increase in 


tanks of 
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Fig. 1—Outside roof trusses lend new 
architectural note to 2,000,000-gal. ele- 
vated water tank in Columbus 
water storage in roof and comprising the 


featuring 
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largest radial-cone-bottom design yet built 


Fig. 2—Erecting the 1,500,000-gal 

cone-bottom tank at Indianapolis 

plank staging that supports bottom plat 
during assembly and riveting 
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Fig. 3—Radial-cone-bottom tanks require 
extensive system of column supports. 
View shows base of Indianapolis tank. 


the depth of the bottom, thus increasing 
the head variation, which is contrary 
to the result sought. Mr. Horton stated 
that, while the suspended bottom tank 
is the most economical form for all 
ordinary sizes and for conditions where 
the height of the tank is not limited, it 
is not the most economical for large 
capacities that must be confined within 
a narrow vertical height; if this height 
is 25 ft., the maximum practical capacity 
for a hemispherical-bottom tank is 
175,000 gal. and for an ellipsoidal-bot- 
tom tank 300,000 gal. In increasing the 
size of a suspended-bottom tank with a 
limited height a point is reached, ac- 
cording to Mr. Horton, at which the 
additional material required in the bot- 
tom to resist the increased stresses will 
more than offset the of girders 
and columns support a 
flat bottom. 


cost 
necessary to 


Radial-cone-bottom design 


As a result of this reasoning, the 
radial-cone-bottom tank was developed. 
This bottom consists of a number of 
radial troughs, each trough being part 
of the surface of a cone having its apex 
at the center of the tank. Each trough 
would theoretically intersect and con- 
nect to its two adjacent troughs along 
two radial lines; actually a connection 
is made through a bent or welded plate 
hung over a radial supporting girder. 
Each of these radial girders is in turn 
supported by the central riser pipe and 
by a number of steel columns. 

The radial-cone bottom offers some 
advantages in flexibility and certainty 
of design. For instance, since the 
stress in a bottom plate is directly pro- 
portional to its radius of curvature, the 
stress in a radial-cone bottom may be 
reduced as much as desired by decreas- 
ing the radius of the troughs, either by 
utilizing a greater depth of trough or 
by increasing the number of troughs. 
In a suspended-bottom tank the amount 
of tank load carried by the riser pipe is 
an indefinite quantity; in the case of a 


radial-cone bottom the riser carries a 


load as definite as that carried by any 
of the columns, although care is neces- 
sary in allocating load to columns and 
riser. In general, the radial girders 
are designed as continuous over two 
or more supports, and a reasonable as- 
sumption is made as to the rigidity of 
the girder-to-riser connection. As a 
matter of detail, the columns supporting 
the girders for all radial-cone bottoms 
thus far built have been so spaced as to 
bring equal loads on all columns. 

On the first radial-cone-bottom tank 
erected in Brooklyn the radial girders 
and troughs extended from the riser 
pipe to the cylindrical tank shell. 
Chiefly to improve the appearance of 
the structure, on subsequent installa- 
tions the girders and troughs were 
stopped off some distance from the shell 
and connected there to an annular ring 
of shaped plates that curved outward 
and upward into the shell. This arrange- 
ment is shown in Fig. 2 for the In- 
dianapolis tank and in Fig. 4 for the 
Columbus tank. It will be noted that 
for the latter the radial vertical section 
through this annular ring is the quad- 
rant of a circle of 6-ft. radius. 

This change in design introduced the 






C.L.of tank_: 
and riser 









Trough 
1” plates ~>, 


' 

Radial 
girder | 
straddling 


column 


Column and Girder Connection 


ohf'.o-J 


necessity for another assumption to dis- 
tribute the load beyond the end of the 
radial trough. The designers point out 
that a tangent to the annular ring of 
plates at the connection to a radial 
girder is horizontal, so that it may be 
assumed that all water outside of an 
imaginary vertical cylinder through the 
ends of the radial girders is carried to 
the shell of the tank, then to the columns: 
connected directly to the shell. This 
assumption, it is stated, has been veri- 
fied by actual column-load measure- 
ments, 


Details of Columbus tank 


The Columbus tank is the largest 
radial-cone-bottom tank yet built. In 
is concerned it 


so far as the bottom 
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follows strictly the radial-cone desig 
practice described above. Its disti: 
guishing feature, other than large ¢ 
pacity, is the utilization of part of t! 
roof volume as tank capacity. In previ 
ous tanks the upper capacity line is 

the top of the cylindrical shell, but 

Columbus the high-water line is 12 i 
above the top of the shell, or well int 
the roof. The roof plates above tl 

overflow line are of ordinary thicknes 
material, but those throughout — th 
water-carrying portion are necessaril 
heavier. Another consequence of th 
utilization of roof volume as tank ca 
pacity is the necessity for outside roo) 
trusses, which add a_ distinguishin: 
characteristic to the tank. The actual! 
shape of the roof was decided largel, 
on the basis of appearance, an ellip 
soidal form being used with a total! 
roof rise of 214 ft., or one-fourth oi 
the tank’s diameter. In the Columbu 
tank the bottom, considered to be 10 ft 
deep (Fig. 4), has a capacity of 330,000 
gal.; the cylindrical portion of the shell, 


Fig. 4—Details of 2-m.g. radial-cone-bot- 
tom tank at Columbus Ohio, showing roof 
water storage and outside roof trusses. 
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28-ft. high and 86 ft. in diameter, con- 
tains 1,206,000 gal.; and 470,000 gal. 
may be stored in the roof, making the 
total tank capacity slightly in excess of 
the nominal 2,000,000 gal. 

In the Columbus tank twelve radial 
conical troughs are used, connected to 
twelve radial girders, each 32 ft. long 
and supported by the riser and two 
H-section columns. The radial girders 
are of double-web type (Fig. 4) and 
straddle the columns. In addition to 
the two circles of twelve columns sup- 
porting the girders, there is an outer 
circle of twelve columns connected di- 
rectly to the cylindrical tank shell. 
The riser pipe is 10 ft. in diameter. 
The bottom of the tank is 75 ft. above 
the top of the foundation piers. 
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Electrical Devices Control ae 


While the normal operation ot 
tank is for it to float on the distributior 
] N 1 k vstem, a time clock and the necessar 
evel 1n Cw il. -M.2. I an wiring and equipment are provided « 
the valve control panel so that the tan! 
mav be shut off at any desired time ; 
Hydraulic altitude valve actuated by solenoid and remote held off until the peak-load period ot 
. ‘ ; ea the day. 
recording of tank level by electrical transmission feature new EE ee, a 
radial-cone-bottom elevated-tank installation in Indianapolis level transmitter is of the current 
balance type and uses radio tubes i 
By Homer Rupard The switch is set so that it will not “JeAd OF @ reversible motor-dri 
; ! : : 1 1 "OS Le « te < Ine current 
Re ce hdd — reclose the circuit to open the valve a moa Lic ; | 
ater 0., AdIaANApOlis, nd. . ( < , ( ne me “ation merit tran 
until the pressure on the street side ‘ ee re : : , 
detain ty eke TU. Wali teheeel mitted. The current-balance tvpe of 
LECTRICALLY ACTUATEDde- __ os “T hee ; .. transmitter was selected because it ap 
vices control the operation of the St setae sf a ape nt the 
° aiis ) ) system . tscharge "on 
recently constructed Irvington ele- ee ee ee en : 
the hydraulic cylinder is throttled so Fig. 2—New 1.5-m.g. radial-cone-bottom 


vated storage tank of the Indianapolis 
Water Co. and provide a continuous 
record at a remote point of the wate: 
level. A hydraulic valve connecting the 
tank and the distribution system is closed 
when the tank is full and is opened 
again when the line pressure has 
dropped a definite amount. The remote- 
recording water-level indicator transmits 
its reading over 11 miles of telephone 
line to a chart in the pumping station 
serving the district. 

The tank has a capacity of 1,500,000- 
geal. and is of the radial-cone-bottom 
type, 974 ft. to the top, with a 25-it. 
depth of water storage. The tank is 
located at the extreme eastern edge of 
the city and is connected to the Irving- 
ton high-pressure district, serving a 
population of 50,000. The capacity and 
height of the tank were designed so that 
the tank could float on the system at all 
times. The radial-cone-hbottom tank is 
-a relatively new development in the field 
of elevated water storage, its chief 
iunction being to provide large volumes 
of storage within a minimum range 
of head. Pertinent facts concerning 
its design are given in the preceding 
article, in which some of the illustrations 
show views of the Indianapolis tank. 

Instrument and control equipment for 
the Indianapolis tank are housed in a 
structure at the base of the riser pipe. 
The 24-in. supply pipe for the tank 
passes through the basement, where the 
altitude valve is located. Instrument 
and control equipment, arranged along 
the two side walls of the superstructure 
of the building, consist of three major & 
items: the altitude-valve control, the Four-way 
tank-level transmitter and the automatic valve, 

ef & 


heating equipment. gf _ a 
Altitude Valve—The hydraulic alti- TA transmitrer 
tude valve is controlled by a four-way ~~ ; --- Solenoid 
value operated by a solenoid. A mercoid ; 
pressure switch connected to the street 
side of the altitude valve opens the elec- 
tric circuit to the solenoid when the 
tank fills, de-energizing the solenoid and 
closing the valve. 


tank at Indianapolis 
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Fig. 1—Instruments and control equip- 
ment are mounted on the wall of the 
control house adjacent to the tank riser. 









Fig. 3—Typical water-level chart drawn 
by the remote recorder. 


peared to be the only type of equipment 
available that would automatically com- 
pensate for changes in line resistance 
and _ voltage. 

A graphic record of the tank level is 
made at the Fall Creek Pumping Sta- 
tion, 11 miles pole-line distance from 
the tank, the record being transmitted 
over a pair of wires of 2,000 ohms re- 
sistance leased from the telephone com- 
pany. Electric current is supplied to 
the transmitter at the sending end and 
is subject to some fluctuation in voltage. 

A special mercury column and float 
was designed to transmit the water- 
level changes to the instrument. The 
receiving recorder for the level trans- 
mitter is a standard strip-chart record- 
ing milliammeter, calibrated in feet of 
water. Fifty milliammeters is the full- 
scale value equivalent to 25 ft. of water 
in the tank. <A glass plate with a rate 
diagram ruled upon it is placed in front 
of the strip chart so that the station 
operator may determine the filling or 
emptying rate of the tank by observing 
which rate line the chart record line is 
paralleling. This information enables 
him to regulate the pumping rate. 

A separate contact-making receiving 
instrument is installed to light warning 
lamps at the full and empty points of 
the tank. 

A signal to show when the altitude 
valve opens and closes has been super- 
imposed on the level transmitter. The 
mercoid pressure switch has two tubes, 
one of which controls the altitude valve 
solenoid circuit, while the other is con- 
nected so that it will cut in an additional 
resistance of some 400 ohms in the 
telephone circuit when the switch 
throws to the closed position. The 
cutting in of this additional resistance 
causes the transmitted current to drop 
sharply about five milliamperes, and 
then recover immediately as the current- 
balance feature of the transmitter ad- 
justs the transmitted current to the 
proper value. This action gives a dip 
of the pen on the chart. When the 
altitude valve opens, the mercoid switch 
cuts out this extra resistance, and the 
recorder pen swings upward an equal 
amount. This signal feature has proved 
to be very useful in the operation of the 
tank. 

Heating Equipment — The heating 
equipment for the structure consists of 
six 500-watt electric 
mounted in pairs, and 
thermostats set to 


heaters, 
controlled by 
maintain a tem- 


space 
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perature between 35 and 45 deg. F. 
The structure was carefully designed 
and built to minimize heat losses. 

This equipment has been in service 
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since July 27 and has functioned sat 
factorily. The Automatic Cone Va 
Co. furnished the altitude valve, and 
Esterline-Angus Co. the level tra 
mitter. The tank was furnished ; 
erected by the Chicago Bridge & |: 
Works. Grading and foundations 
done by Ray Fatout, Inc., local c 
tractors. The design of the cont 
apparatus was made and the _ inst 
lation supervised by the writer un 
the direction of W. C. Mabee, ch 
engineer. H. S. Morse is general m 
ager of the Indianapolis Water Co. 


Monumental Water Tower 
Designed Against Earthquakes 


By Alex Lindsay 
Superintendent, Water Department, 
Spokane, Wash. 


LARGE water tower of monu- 

mental appearance recently con- 

structed in one of the higher-class 
residential districts of Spokane, Wash., 
consists of a 1,250,000-gal. flat-bottom 
steel tank, 78 ft. in diameter and 
35 ft. high, incased in the upper part 
of an outer shell of concrete rising 
122 ft. 8 in. above the ground surface. 
The supporting structure for the tank 
is made up of a series of rectangular 
cells 12 ft. square, on top of which 
(845 ft. above the ground) is a 16-in. 
reinforced-concrete slab that acts as a 
foundation for the steel tank. At the 
intersection of the walls forming the 
rectangular cells the forms were so 
arranged as to make a 23-in.-diameter 
column. The walls of the cells are 
solid from the ground level to the under 
side of the top slab, except for inter- 
communicating openings at the bot- 
tom and for ventilating openings just 
below the top. This cellular construc- 
tion is very rigid, insuring the safety 
of the structure against seismic dis- 
turbances. 

The steel tank was, after erection, 
treated on the interior with a hot coat 
of enamel, while graphite paint was 
applied to the exterior. The outside 
of the bottom was given a heavy coat 
of plastic material before it was lowered 
onto a bed of coal tar and sand on the 
supporting concrete floor. 

Vertical lines are emphasized on the 
exterior of the tank to accentuate the 
appearance of height. The outside wall, 
as well as the columns and curtain walls, 
were constructed with slip forms that 
contributed greatly to the rapid com- 
pletion of the work and to the economy 
of the job. The placing of 2,525 cu.yd. 
of concrete in the inner and outer walls 
of the tank required only fifteen days. 

The contract price for the tower was 
$81,283. About 6,000 bbl. of Spokane- 





A 1,250,000-gal. steel tank is hidden in- 
side of this concrete inclosure. 


made cement was used on the job, and 
140 men were given employment. Mod 
erately severe winters and the alternate 
freezing and thawing to which the 
tower will be subjected made it neces- 
sary to give special attention to the 
mixing, placing and curing of the con- 
crete in order to insure durability. A 
1: 2:3 mix was used. 

Andrew J. Fabian is commissioner 
of public utilities of Spokane. The 
tower was designed under the direction 
of the writer, while the detailing of the 
plans was done by J. W. Robinson, 
engineer for the water department. 
The architectural treatment was ren- 
dered by Whitehouse & Price, and 
E. Blum, Spokane, superintended the 
construction for Morrison & Knudsen, 
contractors. 





ce llc nats pb aN ite NO RNS ABR IE HES GAT ER 





N 
fo 


SC’ 
sn 
th 


in 





ae 


tad AAS eae RAN RA coche biRO Rh 






February 25,1932 — Engineering News-Record 


Incinerator Fired by Digester Gas 
Burns Screenings and Grease 


Noisome wastes at Aurora, IIl., sewage plant, 
formerly buried, now disposed of without odors 


TILIZING the gas from sludge 
digestors, the Aurora, Ill., sewage- 
treatment plant burns its noisome 
screenings, tank grease and scum in a 
small incinerator. Odors drifting out of 
the mouth of the main intercepter are 
also put through the incinerator. The 
installation was described Jan. 28 by 
Walter A. Sperry, superintendent, 


Aurora Sanitary District, before the 
Illinois Society of Engineers at the 
Peoria meeting. Notes from Mr. 
Sperry’s paper follow: 

The incinerator was set up in the 


screen house adjacent to the fine screen 
and to the separator box receiving the 
grease and scum from the tanks by 
pumping. It contains 8 sq.ft. of grate 
surface and is lined throughout with 
9 in. of firebrick. The overall dimen- 
sions of the incinerator proper are 9 ft. 
8 in. long, 4 ft. 114 in. wide and 7 ft. 
high. <A forced-draft fan assists the 
stack, built only 21 ft. high to avoid 
marring the exterior appearance of the 
screen house. This fan draws its air 
supply from a steel-plate receiving and 
storage bin on top of the furnace, and 
discharges its air through a steel jacket 
built around the smoke breeching, which 
results in considerable preheating before 
it is delivered beneath the incinerator 
grates. 

The gas is fed through two box burn- 
ers set below the front stoking door and 
arranged so as to get direct impinge- 
ment of the gas on the burning material. 

One of the distinctive features of this 
incinerator is the use of the receiving 
and storage bin, which rests on the 
rear end of the incinerator. It is 
equipped with a false bottom made of 
perforated plates and a drain line. The 
incinerator feed opening, 12 in. in diam- 
eter, is located in the cabinet floor near 
the back, and it discharges onto the 
back or inclined portion of the burning 
grates below. It is closed with a coni- 
cal firebrick-faced plug controlled by a 
counterweight. Double doors located in 
the rear give adequate and convenient 
access. This cabinet stores and conceals 
from view the unsightly material from 
the screen house and tanks as it accumu- 


lates. Opportunity is given to drain and 
dry. This bin is the source of air sup- 


ply for the draft fan, which maintains 
a negative air pressure preventing any 
odor arising from the stored material. 
Advantage was taken of this arrange- 
ment to control odors drifting out of 
the mouth of the main interceptor by 
closing the opening with a suitable gate 


and venting the accumulating gases 
——— RE SETI t's more 


through a 6-in. tile tapped into the top 
of the interceptor back of the gate and 
extended to a connection to the bin. 

Acceptance Test—During an accept 
ance test 10 cu.ft. of material, weighing 
648.7 lb., was consumed in four hours 
The volume of gas consumed (650 B.t.u. 
per cubic foot) was 1,150 cu.ft. 
ings made up 5.1 cu.ft. or 3: 
the material burned and 315 lb. of 
grease and scum composed the re 
mainder. The major charge of screen- 
ings, 44 cu.fit.. averaged 80.6 per cent 
moisture, 30.5 per cent ash (dry basis) 
and 940 B.t.u. per pound as fired. The 
first and major charge, 4} cu.ft., of 
grease and scum averaged 73.2 per cent 
moisture, 6.2 per cent ash (dry basis) 
and 3,442 B.t.u. per pound. 

The combustion chamber temperature 
rose from 1,380 deg. F. at the start to 
1,460 deg. at the close, with a maximum 
of 1,460 deg. and a minimum of 1,260 
deg. and an average of 1,362 deg., as 
against 1,050 deg. as the minimum tem- 
perature required to destroy odor. 

The temperature of the air supplied 
by the draft fan at the wind box after 
preheating shiitted from 284 deg. at the 
start to 276 deg. at the close of the 
test. It reached a maximum of 300 deg.., 
a minimum of 264 deg. and averaged 
274 deg. F. This was about 100 deg. 
higher than the designer thought might 
be maintained through the use of the 
air preheater around the stack breech- 
ing. 


Screen- 


34 Ib.. of 


The stack was entirely free from 
both smoke and odor throughout the 
test. The total capacity was 25 per cent 
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incinerator did it vork on but $2 
per cent of thie tuel all ved by the 
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Since its installation, Mz Sper 
stated, several experience | 
cated justification, of the worth 
incinerator economically as well Dp 
chologically. The cost of buri 
been eliminated This re 
dump the cars and the occa 
of teams to prepare burial tre es. | 
fall the dump required some get 


attention. A team was used t 
days for leveling purposes as well as for 





spreading. This resulted in stir 
the old screent Ys revealing t i 
that they were as fresh and malodorou 


as the original material 

Some weeks atter the if 
installed the screen openings were 1 
duced from 1} | 
installed. Phe 
were thereby increa 


volume ( reening 
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per day, which resulted in much clean 


tank surfaces and improved grea 
pumping conditions. 
Odor complaints about the groun 
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of this 
digester gas during the summer seasot 


furnace to consume all sur 


when a lesser volume is required tor di 
and building heat. The ga 
460 p.p.m. of hydrogen sul 


gesters 
averages 
phide. 
Accidental or 
dumps of oil and 
to trace, 
this 
is a permanent means of disposal. 
The incinerator $2,700 and wa 
specially designed for this job by E. L 
Mid-West In 


Brown, chief 
Chicago, the contractor 


criminally intentional 


not po ibl: 
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‘ 
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cost 


engineer, 
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Incinerator at Aurora sewage plant burns 
screenings and grease Feed is through 
cabinet on top of furnace, in which 
negative pressure is maintained by the 
draft fan supplying the air of combustion 
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Where the Money for Rural 
Roads Comes From 


Analysis based on official records shows that 
road users and motor vehicles, not general taxa- 
tion, are building principal American highways 


By R. C. Fulbright 
Fulbright, Crooker & Freeman, Attorneys at Law, 
Washington, D. ¢ 


DEVELOPING under various designations the 
doctrine that highway financing by the fed- 
eral and state governments constitutes vir- 
tually a subsidy to highway transportation, 
propagandists for the railways have been 
more pressing during the last year than 
they have ever previously been in demand- 
ing either that they be relieved of charges 
for government or that the users of the 
highways be subjected by government to 
heavier charges. Concurrently the bus and 
truck transportation interests have been 
equally active in condemning present taxes 
and traffic restrictions as excessive and 
confiscatory. The situation is natural in 
an adjustment period when new channels 
of transportation are being developed and 
traffic is groping to find out the division 
between the new and the older ways that 
is most profitable for it. Its greatest evil 
lies in the flood of misstatement and per- 
version of facts relating to the sources and 
kinds of current roadbuilding funds. To 
make the facts clear, a precise analysis is 


presented in the following article. What- 
ever the future conclusion may be of the 
justice and economics of traffic division, 
taxation and regulation, it should not be 


developed from misapprehension of the 
sources and kinds of the funds that are 
paying for highway improvement.—EDITor. 


HE SUBJECT of the origin and 

character of the funds expended 

in highway improvement is_ best 
introduced abruptly by two charts show- 
ing, according to figures carefully com- 
piled by the United States Bureau of 
Public Roads, the funds raised annually 
by taxation for original expenditure by 
state and local highway officials. It will 
first be observed that federal aid is ex- 
tended only for the construction of state 
highways. 


Explanation of income graph 


That portion of the charts described 
as taxes is primarily composed of gen- 
eral property taxes levied in the several 
States, 
such as 


There are some special taxes, 
against abutting 
property, although the policy of taxing 
abutting property for rural highways 
always has been negligible and now is 
not followed as a state highway policy 
nm any state. 


assessments 


some other 
special taxes, such as levies in counties 
for bond interest and sinking funds for 
local roads. 


There are 


The band described as appropriations 
also includes some special taxes to pay 
bond interest and retirements and also 
appropriations from revolving funds for 
such purposes. Under the heading of 
miscellaneous there are included special 
taxes in some states for inspection and 
special services, also 


inheritance taxes 





(where any part thereof is available for 
such expenditures), and refunds or sal- 
vage on equipment disposed of. 


Sources of income have changed 


It will be observed that in seven years 
gasoline taxes and motor vehicle fees 
have come to be the principal source of 
funds for expenditure by state highway 
officials. Correspondingly, gasoline 
taxes and motor-vehicle fees have come 
te furnish an important part of the funds 
for the local country roads, whereas in 
1923 they comprised a very small part. 
Table I shows some of the figures, for 
the years 1923-1930 inclusive, upon which 
the graph has been constructed. Taking 
the ratio for 1923 and that for 1930 of 
the amount of funds derived from each 
of the respective sources, to the total 
amount raised for each year, we arrive 
at the statement of percentage 
shown by Table IT. 

In the case of state highways it will 
be noted that in 1923 only 7.79 per cent 
of the income was derived from general 
taxation, and that this had fallen in 1930 
to the negligible proportion of 1.31 per 
cent. Also it wil! be noted that, even in 
1923, 52.13 per cent of the total receipts 
for state highways were direct from 
motor-vehicle users, and that in 1930 
this percentage had increased to 82.09 
per cent. 

In the case of the local roads, in 1923, 
only 8.86 per cent of the receipts came 
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direct from motor-vehicle users, whe 

in 1930 this proportion had increas 

23.48 per cent. On the other hand, 

proportion of receipts derived from ¢ 
eral taxes for support of local roads } 
decreased from 64.33 per cent in 1! 
to 57.75 per cent in 1930. 


Motor-vehicle taxes mount 


The trend of increase in charges 1 
the motor vehicle is notable. The 1 
revenue from gasoline taxes for st 
highways was some 26 times as g1 
in 1930 as in 1923, and for local ro 
it was slightly more than 26 times 
great in 1930 as in 1923. The reven 
trom motor-vehicle fees for state hig 
ways had approximately doubled in t 
seven-year period, while the receip 
from such fees for expenditure by lox 
officials had increased more than 53 » 
cent. Receipts by state highway offici: 
from appropriations had actually «. 
clined during the seven-year perio 
while those for local highways had _ i: 
creased only 33 per cent. It is signi! 
cant that in 1930 the receipts from ga 
oline taxes and motor-vehicle fees f 
expenditure on state highways we: 
more than $700,000,000, as contrast: 
with $11,000,000 from general taxes. 


Property not taxed for main roads 


The obvious conclusion is that ti 
general property taxpayers are not su 
porting that class of highways carryin; 
traffic that primarily competes with th 
railroads, and therefore the deduction 
made by certain railway protagonist 
can only be justified by assuming that 
the local county roads are equally com 
petitive avenues with the railroads. |: 
is a matter of common knowledge tht 


there is no substantial basis for such an 


assumption. 

Reference has been made to the fact 
that federal aid is only extended for as 
sistance in constructing state highways 


Annual tax revenues for original expen- 
diture by state and local highway officials 
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it will be noted that, in 1923, 23.1 per 
ent of the funds received for expendi 
ture on state highways came from 
federal aid, whereas in 1930 only 10.83 
per cent was derived from this source. 
However, as shown by the detailed fig- 
ures in Table I the amount of federa! 
aid rendered varied in round figures 
from $72,000,000 in 1923 to $92,000,000 
in the years 1925 and 1930. 

The governmental policy of encourag- 
ing the development of a national high- 
way transportation system was adopted 
in 1916, and the first appropriations 
therefore were made in the fiscal year 
1917. Since 1917 the government has 
collected $1,127,797,760 in excise taxes 
directly levied on motor vehicles and on 
parts and accessories. From the begin- 
ning of federal aid in state highway 
development to and including the fiscal 
year 1930 the federal government had 
disbursed $819,452,024 in aid of state 
highway construction, or but 72.7 per 
cent of the amount received by it as 
special taxes from the motor-vehicle in- 
dustry. While the receipts from these 
excise taxes have not been earmarked 
by the federa! government for expendi- 
ture upon roads, nevertheless it is 
obvious that the industry has directly 
contributed in special taxes substantially 
more than the federal government has 
expended in aid of the highway trans- 
portation system. In addition to this, 
the automotive industry as well as the 
operators and owners of automobiles 
have paid other federal taxes in like 
manner, as has been required of citizens 
generally. 


Life of highways 


With reference to the theory that, 
to keep the life of the bonds within the 
life of the investment, “one-tenth of 
outstanding bonds should be paid or re- 
tired each year,” any assumption that 
highways of the character constructed 
with bond funds have a life of only ten 
years is not supported by present-day 
highway engineering authority. On the 
contrary, the Bureau of Public Roads 
has made certain analyses and studies 
of the mileage of state highways that 
have received federal aid. There were 
about 70,000 miles of such highways 
aided up to the close of 1928 that were 
involved in such study. A substantial 
part of the cost of these roads was for 
objects other than the construction of 
surfaces, such as roadbed and drainage 
structures that have a relatively long 
life. For example, 70 per cent of the 
cost of construction of sand-clay roads 
went into such relatively permanent 
works as grading, drainage structures, 
bridges and culverts, all of which are 
considered as having an ordinary life 
that can be safely estimated as exceed- 
ing 50 years. In the case of the grave! 
roads, grading, drainage structures and 
bridges constituted 49 per cent of the 
total cost. 

In the total aggregate of roads of all 
types, it was estimated that not less than 


rABLE IL—FUNDS RAISED ANNUALLY BY 


STATE AND LO 
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are not original receipts. The fi 


»atate 


Funds for Orn 
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15,872,884 
47,075,966 
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40 per cent of the total cost 

grading, drainage 

and culverts. 
Moreover, in 


went 
structures, 


Into 
bridges 


the case of surfaced 
roads, there are numerous hard-surfaced 
roads that have been carrying heavy 
traffic for twenty years, and therefore it 
cannot yet be estimated just what the 
life of a paved road is. The life of the 
surface of ordinary gravel and sand-clay 
roads will depend largely upon the char- 
acter of maintenance, but even when the 
surface wears out there is a substantial 
part of the value thereof that may be 
incorporated into the base for a new 
superstructure. 

In view of these findings, the mere 
wearing out of the surface is no proper 
criterion by which to determine the life 
of the road as a whole, when the surface 
constitutes only one of the elements of 
its construction. 

There has been tremendous progress 
in highway engineering within the past 
ten years, and it may safely be said that 
the average type of state highways being 
constructed today should have a sub- 
stantially longer life than those that 
were constructed in the early days when 
the development of the automotive traf- 
fic was still in an experimental state 
and many of the highway problems were 
then unknown. 


Life of highway bonds 


The Bureau of Public Roads has re- 
cently made an analysis of all state 
highway bonds outstanding as of the 
close of 1930, involving a tota! of 
$1,151,572,000. The weighted average 
term of all such bonds when issued was 
19.79 years, and there was only one 
state where the average term of the out- 
standing highway bonds exceeded 25 
years. This exception was New York 
State, where the average was slightly in 
excess of 40 years. 

Since New York is the only state that 
shows an average term for outstanding 
bonds in excess of 25 years, it may be 
well to cite the experience of that state. 
The first bonds for highway purposes 
in New York State were issued in the 
sum of $1,000,000 in 1906. The first 
substantial issue was in 1908, when 
$10,000,000 were issued. At that time 
the state adopted the policy of issuing 
50-vear sinking-fund bonds, and it was 
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Gasoline taxes 5.08 0.92 48.15 15.52 

Motor-vehicle fees 47.05 7.94 33.94 7.96 

Miscellaneous 4.96 10.73 2. 00 4 83 

Appropriations 11.98 16.08 3.77 13.94 

Taxes 7.79 64.33 1.3% 57.75 
Federal aid 23.14 10. 83 
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Totals 100.00 100.00 100.00 100.00 
the policy of the highway department to 
use state bonds in building highways ot 
permanent character. From 1906 up to 
1917 there was a total of $80,000,000 of 
50-year bonds issued, the average 
weighted date of issue being about 1913 
There was a_ substantial amount of 
criticism of the policy of issuing such 
tong-term obligations for road purposes 
and, as a consequence, no 50-year-term 
bonds have been issued since 1917. 

In 1921 the state issued $20,000,000 
of serial bonds maturing in series run 
ning from one to fifty years, and there 
fore having an average maturity of 254 
vears. Since that time it has been the 
policy of the state to issue serial bonds 
of this character, and, in fact, the only 
state bonds issued for highway purposes 
since 1921 appear to be bonds issued for 
construction of highway structures over 
or under railways. Manifestly such 
structures are practically of permanent 
type. 

While all of the 30-year bonds are 
still outstanding, it is worthy of com 
ment that since the issuance of these 
bonds up to Dec. 31, 1930, the state had 
built up a sinking fund of $38,432,744.95, 
or almost enough to retire one-half of 
the bonds, although the average term 
expired was only about one-third of the 
total bond life. 

Estimates made by state representa 
tives are that the life of the highway 
constructed with the bond issues may 
be conservatively estimated at twenty 
years. It will therefore be seen that 
even in New York the present policy is 
to issue bonds with an average maturity 
within what is estimated to be the life of 
the highways. The fact that the weighted 
average bond period for all states is less 
than twenty years, and that the experi 
ence of highway engineers would place 
the weighted average life of the various 
structures entering into highways at not 
less than twenty vears, would have the 
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the fre- 
quently stated figures of “accumulating 
deficits.” In fact, if the average life of 
the highways is 25 years, there would be 
an accumulating value rather than an 
accumulating deficit. 

It is true that the foregoing analysis 
deals only with state highway bonds. In 
addition thereto, there are outstanding 
bonds that have been issued to construct 
local roads, and data compiled by the 
bureau show that at the close of 1929 
there was about $1,826,924,000 of such 
bonds outstanding. Unfortunately, the 
bureau is not in possession of the data 
with respect to the periods of maturity 
and other characteristics of the bonds in 
order that a similar analysis may be 
made. No doubt there were many cases 
in the early history of highway develop- 
ment where bond funds were either im- 
providently expended or the structures 
created could not be expected to outlive 
the period of the bonds, but today such 
cases are exceptional and of small rela- 
tive importance. 


effect of entirely wiping out 


Taxes not confiscatory 


Statements are often presented to 
illustrate how rural highway assess- 
ments confiscate the farmer’s property. 
In one periodical it is stated that the 
Farm Bureau is now working to correct 
this particular injustice and many simi- 
lar ones. 

The illustration given is a tract of 26 
acres of farm land near Cleveland, Ohio, 
and in the same county where Cleveland 
is located. The tract is located on the 
Brookpark Road, which is 40 ft. wide 
and has a concrete base and brick sur- 
face. 

There was once a law in Ohio that 
permitted assessments to be made 
against abutting property for the im- 
provement of state roads. The infor- 
mation is that this law has been repealed 
and that instances of this character 
merely refer to some of the sporadic and 
ill-advised efforts put forward in the 
earlier days when the development of 
highway facilities was largely a matter 
of political experiment. No purpose can 
be served in agitating this system at 
this time, for the reason that no state 
follows any such policy. 

In the illustration it is noted that the 
assessment against this property was at 
the rate of $28,720 per mile. Presum- 
ably the abutting property on the op- 
posite side of the road was assessed at 
the same rate, which would make the 
total contribution of property imme- 
diately abutting $57,440 a mile. This 
would no doubt cover the total cost of 

a road of the character described. 

\ procedure of the character indicated 
would not only be most unusual but 
would be one that has been today uni- 
versally condemned. Also it is signifi- 
cant that the tract of land in question 
constituted a narrow strip with a depth 
of only 400 or 500 ft. and a frontage of 
2,300 ft. Had it been an ordinary farm 
extending back from the highway for a 





substantial distance, the assessment per 
acre would present quite a different pic- 
ture. The very fact that the 26 acres 
would stand an assessment of more than 
$400 per acre is sufficient indication that 
it is not ordinary farmland, The prox- 
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imity of a city of more than a mi 
inhabitants determined its chara 
Such illustrations can only confuse 
consideration of a proper policy of 
viding funds for the construction 
support of rural highways. 





California Establishes Highway 
Camps for Unemployed 


-& A FEATURE of a state un- 
employment - relief program, the 
California division ot highways has 
established two camps where men are 
given the privilege of doing part-time 
work on highway improvements for 
board and room. Each camp has a 
capacity for 250 men, and the sites 
were selected to provide sufficient op- 
portunity for hand labor on maintain- 
ing and improving adjacent sections of 
highway. Men for the northern camp, 
in the Feather River Canyon, are sup- 
plied by San Francisco, and those for 
the southern camp, near Needles, are 
supplied by Los Angeles. 


Young men in majority 


The arrangement made between the 
cities and the division of highways pro- 
vides that the cities select the men, pay 
their transportation to the camps, fur- 
nish clothing in particularly needy cases 
and assume responsibility for medical 
care in case of sickness. The state fur- 
nishes shoes, socks and gloves to men 
who remain in the camp more than 
four days. The applicants must be 
American citizens and must go to the 
camps voluntarily. In return for board, 
room and an issue of tobacco, the state 
requires six hours of work a day on 
the highway. Refusal to perform the 
required amount of work results in 
being dropped from the camp. 

Most of the men sent to the camps 
are equal to or above the average type 
of laborer found in construction camps. 
The majority are young, the city 
authorities believing that the younger 
men will be the first to get into trouble 
when unable to find work. Six weeks’ 
operation of the northern camp showed 
that only 50 left the camp out of the 
300 sent. 


What they are doing 


Men in the Feather River camp are 
opening up a grade trail on the line 
of a new highway location in the 
canyon. The rock is drilled by pneu- 
matic drills (two compressors are in 
use), but the material is moved by 
wheelbarrows or hand-pushed industrial 
cars. Atthe camp near Needles the men 
work on widening sharp curves in the 
present highway and in building 1 mile 


of changed line. 
in wheelbarrows. 

Buildings in the northern camp are « 
wood construction, and the houses « 
commodate sixteen men. The climat 
conditions in the southern camp pern 
tent construction with wooden floors a1 
screen walls, accommodating a total « 
eight men. In both camps the quarte: 
are heated by stoves and electrical! 
lighted. The state provides cot, ma: 
tress, blankets, pillow, and meals of th 
same type served in all state camp 
Hot showers are provided and facilitic 
for washing clothes. The state main 
tains a male nurse in each 
to take care of first-aid cases. 

A. N. Lund and E. S. Gripper ar 
superintendents of the northern an 
southern camps. The program is bein: 
carried out under the direction of C. H 
Purcell, chief engineer, division of 
highways, under the general direction 
of Col. Walter E. Garrison, director 0! 
public works. 


All material is moy 
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Treated-Timber Highway Bridges 


Wyoming is making extensive use o! 
treated-timber highway bridges. Com 
parative studies for a 100-ft. bridge in 
dicate the following costs: (1) stand 
ard treated-timber type $4,000; (2) 
reinforced-concrete deck girder, three 
spans, $11,000; and (3) low-truss steel 
single span, $12,500. The timber struc 
tures are estimated for a life of 30 years. 
Asphalt planking is the standard wear 
ing surface provided. The reasons for 
adopting timber and the benefits derived 
are outlined in the annual report of Z. E. 
Sevison, state highway superintendent : 

Using treated timber for the 100-it 
bridge, $7,600 is immediately diverted from 
bridge building to road construction. In 
other words, at $10,000 per mile approx 
imately 0.76 mile of additional highway 
can be completed in any one year for each 
100 ft. of timber bridge installed. 

Records show that some 28,000 lin.ft. 01 
treated-timber bridges have been built to 
date, and therefore, due to this fact, we 
now have completed over 200 miles more 
of the primary road system than would 
have been possible had permanent-type 
bridges been installed in all cases. In 
other words, a sum of over $2,000,000 has 
been diverted from bridge to new road 
construction. 
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How Wire-Rope Construction 
Affects Selection 


By A. S. Rairden 


hief Engineer, American Cable Company, Inc 
New York. N.Y. 


REVIEW of engineering literature 

reveals very little information on 

wire rope that helps the user to 
acquire a better understanding of the 
product and its proper applications. The 
few scattered articles available deal with 
specific problems, so that their useful- 
ness is limited. This article is planned 
to correct this condition in some degree 
by presenting, for the user of wire-rope, 
information gathered through several 
years of experience in manufacturing 
wire rope and applying it to various 
types of equipment. The important 
physical characteristics of wire-rope 
types, their method of manufacture and 
the factors that influence the selection of 
wire rope for various fields of service 
are all considered in some detail. 


Manufacturing wire rope 


The manufacture of wire rope may be 
subdivided into three main operations : 
(1) spooling; (2) stranding; and (3) 
closing. 

In the spooling operation the rope 
wire is transferred from a coil to an 
iron spool or bobbin that is later 
loaded into the stranding machine. The 
spooling equipment (Fig. 2) consists 
of a free-revolving table on which the 
coil of wire is laid and held in position 
by a center section of the table that 
protrudes through the center of the coil 
in the shape of a truncated cone. The 
wire from the coil is threaded through 
a distributing mechanism that distrib- 
utes the wire evenly over the face of 
the bobbin drum, which is caused to 
revolve at a uniform rate of speed. 

In the stranding operation a com- 
bination of different sizes of wire 
previously wound on bobbins during the 
spooling operation are twisted together 
in a predetermined uniform geometrical 
arrangement forming a round strand. 
The wires are led toward the front end 
of the stranding machine (Fig. 3), 
where they are threaded through holes 
located in concentric circles in the 
twister-head, a plate usually about 6 to 
12 in. in diameter and }-in. thick. From 
the twister-head the several layers of 
wires are made to converge at one point, 
forming conical -shapes between the 
plate and what is ordinarily termed the 
point of twist. At this converging point 
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Better understanding of wire-rope types and their rela- 
tive resistance to load, bending, abrasion and crushing 
will make possible important savings in wire-rope bills 


the wires are held together and pulled 
through a round hole in a hard steel die 
at a uniform rate of speed. The 
bination of revolving the stranding ma- 
chine and pulling the wires out of the 
machine at uniform rates of 
produces the effect of twisting the one 
or more layers of wires around the 
center or core wire in helical paths. 

The stranding machine, circular in 
shape, contains within it several cradles 
which, either by mechanical means or 
by proper counterweighting, are forced 
to maintain a fixed relative position with 
respect to the axis of the stranding ma 
chine as it revolves. This positioning of 
the cradles is necessary to minimize the 
accumulated twist or torsional forces in 
the wires as they are being twisted to- 
gether. The bobbins filled with rope 
wire are placed in the cradles free to 
revolve and with their axes at 90 deg. to 
the axis of swing of the cradles. 

The finished strand as it comes from 
the stranding machine is wound several 
times around one or two drums ordinarily 
termed the haul-off drums, which keep 
the strand moving at a uniform rate of 
speed. From the haul-off mechanism the 
strand is threaded through a mechanism 
that distributes the strand evenly over 
the face of a large iron spool or bobbin, 
which is later to be loaded in the closing 
machine. 

The closing operation, in principle, is 
similar to the stranding operation except 
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Fig. 1—In regular-lay rope (right) lay 
wires is opposite to lay of rope and axes 
of outer 


wires are parallel to axis of 


In lang-lay rope (left) lay of wires 


rope. 
and of rope is in same direction and axes 
of outer wires make an angle of 37 deg 


with the axis of the rope 


that strands instead of single wires a 
twisted around a 
core, with a uniform length of lay o1 
pitch. Usually the strands are six o1 
eight in number and the core is eithe 
hemp rope or a small independent 
rope. 

A recent improvement of the closin 
operation permits the preforming « 
preshaping of the strands 
composing the strands by passing thx 
strands rollers of the prope 
diameter 


central member o1 


and wire 


over 


and so positioned relativel 


to one another that the resultant strand 


assumes the exact helical shape that 
will occupy in the finished rope. Th 
operation also removes. practically 


torsional or untwisting forces ordit 
encountered in non-preformed i 


rope, as can be demonstrated by cutting 


+t 


preformed wire rope and noting how 
the wires and strands remain in the 
normal position. In cutting non 


preformed wire rope, unless the end 


eized 


with a firm wrapping of wire 
Fig. 2—Spooling, the transfer of the rope 
wire from coils to a steel spool or bobbin 
that fits into the stranding machine, i# the 
first operation in wire-rope manufacture 
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the strands and wires straighten out 
and fly apart like a suddenly released 
clock spring. 


Wire rope types 


\ wire rope may be considered as 
possessing a perfectly symmetrical cross- 
section consisting of six or eight strands 
twisted helically around a hemp or wire 
rope core with a uniform length of lay 
or pitch in such a manner as to dis- 
tribute the strands around the axis of 
the rope uniformly. 

A #rand consists of concentric inter- 
locking layers of wires twisted helically 
around a steel wire or hemp core with 


Fig. 4—Life curves of regular and lang- 
lay wire rope obtained in fatigue tests 
over sheaves as shown. 
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Fig. 3—Wire-rope strands are made by 

twisting wires of various sizes, which 

have been wound on bobbins during the 

spooling operation, around a core wire. 

The strands as they leave the machine 

are wound on a large bobbin which later 
is fitted into the closing machine. 


a uniform length of lay or pitch in such 
a manner as to distribute the wires 
around the axis of the strand uniformly. 

Length of lay is the distance parallel 
to the axis of a rope or strand between 
two identically positioned points on one 
strand or on one wire in making one 
complete revolution around the rope or 
strand axis. 

In right-hand lay the wires or strands 
pass from left to right across the top of 
the strand or rope while receding from 
the observer. In left-hand lay the wires 
or strands pass from right to left across 
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the top of the stand or rope while reced- 
ing from the observer. 

Finished wire rope is made in two 
types of lay—that is, regular lay and 
lang lay (Fig. 1). In regular-lay the 
direction of lay of the wires in the 
strands is opposite to the direction of lay 
of the rope; in lang-lay rope the direc- 
tion, of lay of the wires in the strands 
is in the same direction as the lay of the 
rope. Comparing regular-lay rope and 
lang-lay rope in Fig. 1, we may observe 
the following important features: 

1. In the regular-lay rope the axes 
of the outer wires on the crowns of the 
strands run parallel to the rope axis. 

2. In the lang-lay rope the axes of the 
outer wires on the crowns of the strands 
lay at an angle of about 37 deg. with 
respect to the axis of the rope. 

3. The length of the outer exposed 
wires on the crowns of the strands of the 
tegular-lay rope is about one-third the 
length of those in lang-lay rope. 


Stress and length of life 


When a wire rope is bent and travels 
over a sheave, bending stress is de- 
veloped in the wires. In regular-lay 
rope the bending moment reacts directly 
along the axis of the outer wires, 
whereas in the lang-lay rope the bending 
moment must be translated through an 
angle of 37 deg. to react along the axis 
of the outer wires, which translation 
decreases its magnitude slightly. Since 


70 the bending moment in a lang-lay rope 


reacts along a length of exposed outer 
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wire about three times as long as the 
length of exposed outer wire in re- 
eular-lay rope, the bending fiber stress 
is therefore less in the lang-lay rope, 
which gives this type of rope a greater 
length of life in sheave service. 

Life curves of rope (Fig. 4) depict 
the relative behavior of lang-lay and 
regular-lay ropes tested on a machine 
in which the ropes are passed back 
and forth with severe reverse bends over 
three 12-in. sheaves. The greater 
length of life of the lang-lay rope is 
evident. For example, with 30 broken 
wires in a 4-ft. length the lang-lay rope 
life is 147 per cent of the regular-lay 
rope life. 

In the past a lang-lay rope has not 
heen regarded with much favor because 
of the unusual amount of pent up 
torsional stresses present. The rope 
kinked and curled easily and was ex- 
tremely hard to handle during installa- 
tion. This objection is now overcome 
by the preforming process, which causes 
the rope to lie straight at all times, with 
no tendency to kink or loop. It has 
made the installation of lang-lav ropes 
just as easy as regular-lay ropes, and 
has made possible the utilization of the 
long-life characteristics of lang-lay 
ropes in service. 

Certain disadvantages of lang-lay 
rope must be noted, however. First be- 
cause of its construction it does not re- 
sist crushing as readily as regular-lay 
rope, and lang-lay rope should never 
be used on installations where the hoist- 
ing drum does not permit uniform and 
even winding. Lang-lay rope is prefer- 
ably not to be used where the rope over- 
winds in more than two layers on a 
hoisting drum. Second, because the lay 
of the wires in the strands and the 
strands in the rope is in the same direc- 
tion, the tendency for the rope to unlay 
or untwist is much greater than in 
regular-lay rope. It is recommended 
that lang-lay rope be used only when 
both ends of the rope are permanently 
fixed during service. 

During service wire fiber stresses ina 
rope may be subdivided into: (a) tensile 
stresses; (b) bending stresses; and (c) 
torsional stresses. 

A non-preformed wire rope running 
over sheaves with an applied tension 
will be subject to failure resulting from 
all the above-mentioned stresses. On 
the other hand a preformed wire rope is 
subject only to tensile and bending 
stresses and the wires fail much later in 
service. The effect is shown by a plot- 
ting of numerous life tests conducted 
in the research laboratories of the 
American Cable Co. (Fig. 5). 


Constructions of wire rope 


In Fig. 6 are shown the most common 
constructions of wire rope. The cross- 
sections show both six- and eight-strand 
ropes containing hemp cores, and for 
ready comparison strands of various 
constructions are included within the 
same wire-rope cross-section. The wire 


February 25,1932 — Engineering News-Record 289 



















28.000 
©£ 24,000 
s 

Vv 

Ss ss 

= $ 20,00 
@ 

a 

> 


16,000 


12,000 


reformed regu’ 


Non-p 


8,000 


- 0¢ 
ae wam Calf erwire 
constructron, or spacer Seale 


6 Bends in Rope per Revolution 





Revolutions of Fati 


4,000 : . . — — improved plow stee/ 


12,000 


8,000 3 1 } 
"diam. 6x37 improved 
plow stee/ flexible 
4.000 — ae a oS __‘crane ropes 


Revolutions of Fatigue Machine 
4 Bends in Rope per Revolution 





28,000 
24,000 
20,000 
16,000 


12,090 
aes formed rope 
ve - a 
8,000 — 
5 ohiam. 6x/9 Seale 
traction stee/ 
4,000 - —— + | elevator ropes 


Revolutions of Fatigue Machine 
6 Bends in Rope per Revolution 





. | 
| 
28,000 | 
~ 24,000 
£2 
=3, | 
8° 20,000 | 
$ j 
22 } 
$s 
me 16,000 
+ 
o } 
& a. ' 
&g 12,000 
o 
2f 
S» 8.000 — + 
$3 S diam 6x27 
3 Seale traction steer | 
> i elevator ropes * i 
Lo 4,000 ——_—_-— — 
0 
0 10 20 30 40 50 60 79 
Number Broken Wires Within 4 Ft. Length of Rope 
Fig. 5—Comparative life curves of pre- 
sizes are all to the same scale so that formed and non-preformed wire rope of 


various constructions obtained from 
numerous tests conducted in the research 
laboratories of the American Cable Co 


comparisons may readily be made. 
The important factors influencing the 
choice of the size, grade and construc- 
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tion of rope to be used may be briefly 
enumerated as follows: (a) stress or 
load on rope; (b) resistance to bending 
fatigue; (c) resistance to abrasion; and 
(d) resistance to distortion or crushing. 

Stress—The stress or load on a wire 
rope on a hoist may readily be computed 
using simple laws of physics by deter- 
mining the weight of the load lifted, the 
angularity of lift, the maximum linear 
speed at which the load is lifted, the 
rate of acceleration or deceleration of 
hoisting, and the load applied to the 
rope due to friction. 

Static tension may be easily figured 
by the formula: 


T=W sin a 
T =static tension of rope (lb.) 
a=angularity of lift (deg. 
WW =weight of load (Ib.) 


The added tension due to acceleration 
may be calculated by the formula: 


F= ma 
F =tension (lb.) 
m = weight of load (Ib.) divided by 32.2 
a=acceleration in ft. per sec. per sec. 


waa 
t 
o=maximum linear velocity, ft. per 
sec. 
t=time (sec.) necessary to bring load 
from state of rest to the maxi- 
mum speed. 


The tension due to friction (f) may 
be closely estimated or found by the use 
of empirical formulas and_ the total 
tension on the rope will be equal to 
(T + F + f) Mb. 

In bending around sheaves of normal 
diameter, (discussed later) a wire rope 
loses about 5 per cent of its breaking 
strength due to the bending fiber stresses 
set up in the wires, and this should be 
taken into consideration before the final 
choice of rope is made. To obtain the 
required breaking strength the tension 
on the rope should be multiplied by the 
desired factor of safety, usual values of 
which are: 


For static loads 

Hoisting or hauling loads 

Hoisting or hauling passenzers 1 
Hot ladle cranes | 


ooos. 


After finding the desired breaking 
strength from manufacturers’ 


catalogs, 








-6x/9 Seale 
patent 





the user can determine the grade of wire 
rope to be used if the size is restricted 
by the sheave and drum sizes and groov- 
ing. Or he can determine the size and 
grade of wire rope required to accom- 
modate the capacity of his hoisting drum 
or to fit in with other economical con- 
siderations of construction or equipment. 
Bending Fatigue — Resistance to 
bending fatigue is dependent upon the 
grade (measured by tensile strength) 
and the size of the outer series of wires 
in each strand of the rope. Common 
grade standards of rope wire are: 


Lb. per Sq. In. 


rer rer ...... 180,000 to 200,000 
Mild plow or extra strong cast steel 200,000 to 230,000 


Plow steel ... 210,000 to 250,000 
Improved plow steel............ 240,000 to 270,000 


The accompanying table of normal 
sheave diameters has been compiled, 
taking into consideration that the re- 
sistance to bending fatigue is inversely 
proportional to the tensile strength (and 
in turn to the carbon and manganese 
content of the steel), and to the size 
of the outer wires in each strand. 


SHEAVE-SIZE CONSTANTS FOR VARIOUS WIRE 
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Crushing Strength—Resistance to d 
tortion or crushing is inversely prop: 
tional to the number of strands in 1 
rope and to the number of wires 
strand. 

Comparison of cross-sectional cuts 
the six-strand rope with the eight-stra: 
rope (Fig. 6) bring out the relativ: 
much larger body of hemp in the latt. 
The eight-strand rope will distort mu 
more readily due to the application 
crushing forces such as radial pressu: 
of the rope traveling over a sheave « 
overwinding of the rope on a hoistin 
drum. Distortion of symmetry of cros- 
section is always accompanied by th 
creation of uneven distances betwee: 
strand centers and the axis of the rop: 
and as soon as this happens the load di: 
tribution between strands becomes un 
even. 

On hoisting equipment severe disto: 
tion of constructional symmetry is fre 
quently caused by the rope winding on 
the hoisting drum in criss-cross fashion 
The machining of spiral grooves on 
the face of a hoisting drum, compelling 


ROPE CONSTRUCTIONS 


Normal sheave or drum diameter equais the constant multiplied by the rope diameter 


6x17 
Filler 6x19 
Grade 6x7 Wire Seale 
CORONER, 52 sass 36 32 28 
Mild plow... . oo 40 35 30 
PioW...... a 43 38 34 
Improved plow. 48 43 37 


Abrasion — Resistance to wear is 
directly proportional to the tensile 
strength and to the size of the outer 
wires in each strand. Brinell hardness 
comparisons of the common rope wire 
grades manufactured may be made from 
the following table: 


Grade Brinell Hardness 
CN cca ataedaoeebaneelen’s 380 
ENING (¢.6 s.0->.s i nv tata eet ene 415 
MO cinuchaaks ceased cauvua eo uae 445 
ONO DOOD 4 oi5 6 nao v5 hese vs 460 


Within the same grade the common 
construction of wire rope may be listed 
in the order of the greatest resistance to 
wear to the least resistance to wear in 


accordance with the table on p. 291. 


Fig. 6—Typical six and eight-strand wire 
ropes with strands made up in various 
constructions for comparison. 


6x21 6x19 8x19 8x19 

Filler Filler Warrington, Filler 
Wire, 6x19 Wire, 8x19 6x29 Fil- Wire, 
Warrington Seale ler Wire 6x33 6x37 


25 22 21 18 15 
28 24 23 20 17 
30 26 25 22 18 
33 29 28 24 20 


even winding, prevents distortion of the 
rope and increases its length of life. 
Depths of grooves should be about 40 
per cent of the nominal rope diametez, 
and the contour of the grooves should 
conform to the nominal diameter of the 


rope plus proper recommended clear- 
ances as follows: 


Tolerance of Groove 


Diameter Rope Diameters 
3} in. and smaller. . . + 34 in. min. to + ¥ in. max 
fc in. to lin..... A 


+ i in. min. to + 4 in, max. 
+ #; in. min. to + 9 in. max. 
+ jin. min. to + 3} in. max. 


Iyein. to 2in...... ates 
Larger than 2in...... 


The greater the number of wires in a 
strand the greater is the tendency of the 
wires to slide by one another with the 
application of a compressive distorting 
force. Extremely flexible constructions 
such as 6x33 and 6x37 rope should 


@x/9 Seale 
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WIRE ROPE TYPES FOR 


COMMON 


FIELD APPLICATIONS 


Ropes listed in order from greatest to least resistance to wear 


Constructions 
6x7 (most resistant to wear) 


sash 
6x7 lang-lay . 


Common Field Applications 


Cable tool drilling lines; bailing ‘or sand lines 
cords 


or drilling rigs 


} Haulage systems with large sheaves and drums; cableways 


6x17 filler wire regular-lay and lang-lay 
6x19 Seale regular-lay 1 
6x19 Seale Jang-lay.... 

6x21! filler wire, regular-lay 

6x 21 filler wire, lang-lay 

6x19 filler wire regular-lay. 


Haulage systems; mine inclines 

Skidder lines and sky lines in timbering operations; mine inclines 
Haulage systems; mine inclines; cableways 

Haulage systems; mine hoists 

Haulage systems; mine inclines. 

General utility hoists; elevators; derricks, clamshell buckets; tackle 


blocks; mine hoists. 


6x19 filler wire lang-lay. . 
6x19 Warrington regular-lay.. 
8x 19 Seale regular-lay. .. : 
6x29 filler wire, regular-lay . . 
6x29 filler wire, lang-lay.. 

8x 19 filler wire, regular-lay 
8x19 Warrington regular-lay . 
6x33 regular-lay.. 

6x33 lang-lay 

6x37 regular-lay . . . 

6x37 lang-lay (least resistant to wear) 


Shovels 
Mill hoists. 
Shovels. 


therefore preferably operate without 
overwinding on a hoisting drum. 
Radial crushing forces within a wire 
rope, created by the application of the 
load, may become so great that the hemp 
fibers will shear and pulverize, destroy- 
ing all support to the strands. When 
this happens fatigue bending stresses 
are magnified on the crowns of the 
strands due to the strands coming to- 
gether and crowding one another. Pre- 
mature failure is usually the result of 
overloading wire rope. Frequently this 
happens even before the elastic limit of 
the steel in the rope has been reached. 
To overcome complete collapse of the 
hemp core at radial pressures of ap- 


Mine hoists; shovels 

Mine hoists; elevators; cable tool drilling. 
Hoists; elevators. 

Hoists; mill cranes; clamshell buckets 
Mine hoists; shovels. 

Light-duty hoists; elevators 

Light-duty hoists; elevators. 

Mill hoists. 


proximately 8,000 Ib. per sq.in. it be- 
comes necessary to replace the hemp 
core by an independent wire rope core— 
a small wire rope within a wire rope. 


Conclusion 


From the discussion of the controlling 
factors that govern the choice of a wire 
rope, by the process of deduction and 
elimination the proper selection of wire 
rope becomes a comparatively easy 
problem. If, after selection, accurate 
records are kept on the behavior of the 
rope during service and also on the ulti- 
mate service rendered, it is not very 
difficult to make large and importent 
savings in the wire rope bill. 


Brittleness From Punching 


In Galvanized Structural Steel 


EPORTS of galvanized structural- 

steel angles breaking with a brittle 
fracture through a bolt or rivet hole 
and the failure during erection of a 
large electrical transmission tower led 
to systematic research of the problem 
at Battelle Memorial Institute, Colum- 
bus, Ohio, by the Utilities Research 
Commission and the American Society 
for Testing Materials. Begun in 1930, 
these studies were later merged, and 
the work is now being sponsored by a 
large number of steel producers, fabri- 
cators and consumers. 

Angles in different sizes and in dif- 
ferent grades of steel from some 130 
heats have been tested, a total of more 
than 3,000 tests. No material has been 
found that is ductile in the black but 
brittle after pickling and galvanizing, 
and no direct proof has appeared that 
it exists. On the other hand (although 
in the last year and a half not a single 
failure due to brittleness in a trans- 
mission tower or other similiar struc- 
tures has been reported, indicating the 
great rarity of dangerous embrittle- 
ment), the study has shown that in 
fabricating and galvanizing factors 
arise which, if not understood and 
guarded against, may make angles 


Abstract of progress report to A.S.T.M. 
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brittle. It is not easy to say how much 
ductility is needed in service after a 
tower has been put up, but undue 
brittleness may result in a failure dur- 
ing erection. Such brittleness ( failure 
with little or no deformation at the 
fracture) is not revealed in the ordinary 
tension test or even in the notched-bar 
impact test on unworked material, but 
it shows up, if present, when an angle 
with a hole punched near the toe of 
one of the legs is tested in the “" ‘e 
bend test.” The secret of the different 
behavior in the punched-hole angle bend 
test from that in the ordinary tests 
undoubtedly lies in the cold work 
produced about the punched hole. 
Impact tests of cold-worked specimens 
show similar brittleness. The tearing 
and cracking that occur about the 
punched hole may contribute toward 
brittle behavior, but the test data in- 
dicate this effect to be slight in com- 
parison with the effect of cold work- 
ing. With drilled or subpunched and 
reamed holes no severe brittleness is 
encountered except in large bessemer- 
steel angles. 

~ The thicker the angle the greater the 
effect of punching and the greater the 
likelihood of brittleness. The coarser 
grain size in the larger angles also 


' 
promotes brittle 


made, 


behavior In the t 
brittleness not found 

open-hearth angles less than 4 in. thick 
very 


Was 


infrequently in 4-in 
rather frequently in 

The incidence of 
increased 


angles 
l-in. angles 
brittle 
markedly on lowering the 
testing temperature, so that the data 
tended to corroborate reports of angles 
breaking with a brittle fracture during 
construction in freezing weather. 
Compared to punching, both pickling 
and galvanizing 
minor 


behavior 


classed «ts 
although 
negligible ones, for 


may be 
embrittlement 
not entirely 


factors, 
quite 
often the larger angles are brought so 
near the verge of brittleness by the 
punching operation that the slight ad 
ditional effect of pickling or galvaniz 
ing is enough to throw the balance 
toward brittle behavior. The embrittle 
ment in pickling appears to be due to 
hydrogen absorption and = wears oft 
after standing several days Phat in 
galvanizing appears to be due mainly 
to an effect that is now receiving a 
good deal of attention from research 
workers in metallurgy—namely, heating 
to blue heat after cold work (the cold 
work being due to punching the hole) 

Indicated remedies for embrittlement 
are drilling or subpunching and ream 
ing larger-sized angles, heating to a 
high enough temperature after punch 
ing to eliminate the cold-work effect, 
or the development of a steel less sus 
ceptible to embrittlement in punching 
and galvanizing. 

At present the study is being directed 
mainly toward standardizing the angle 
bend test and comparing it with a some 
what similar “hole tensile test,” in 
which a coupon cut from the angle with 
a hole in it is tested in tension. Further 
work is also in progress on ascertain 
ing more definitely which chemical 
elements are mainly responsible for 
embrittlement in structural steel. 


Nitriding Overstrained O.H. Steel 


Flow lines in steel that has 
stressed beyond the yield point are 
brought out by the Fry method of etch- 
ing, if the steel contains a small amount 
of nitrogen—between 0.01 and 0.05— 
but not outside these limits. Bessemer 
steel usually contains nitrogen within 
these limits, as does also weld metal, 
but open-hearth steel is lower in nitro- 
gen and therefore could not be studied 
by this etching method. It has now been 
discovered by F. R. Hensel and C. W. 
MacGregor, of the Westinghouse Elec- 
tric and Manufacturing Co., East Pitts- 
burgh, that the etching method may be 
used with open-hearth steel if the steel 
is nitrided. The best procedure is#to 
cut sections, exposing the faces to be 
studied, after the material has been over- 
strained, then give it the nitriding treat- 
ment, and finally etch it, which brings 
out the flow lines and strain patterns. 


been 
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Economies in Dams Designed 
for Increase in Height 


Designing and building foundations and substructures of 
dams with provisions for adding to the height in the future 
leads to major economies when increased capacity is needed 


By Calvin V. Davis 
Chief De Ambursen 
York, N. Y. 


OMPLETION of the work of add- 
$ ing 30 ft. to the height of the 
A Bristol dam of the Utilities Power 
Co. on the Pemigewasset River in New 
Hampshire serves to emphasize the 
economic possibilities of providing for 
an increase in the height of a dam when 
it is first built. The Bristol dam was 
built in 1924 to a height sufficient to 
develop a head of 55 ft. with 5-ft. flash- 
boards, a head sufficient for the existing 
load requirements of the power system 
(ENR, Aug. 18, 1927, p. 264). How- 
ever, as development of the full possi- 
bilities of the site called for a dam 
producing a head of 80 ft., the buttresses 
of the dam 


signer 
New 


Dam Co 


as built were designed for 
a dam of the greater height, and in the 
power-house section the buttresses for 
the high dam were carried up to a point 
where the raising of them would not 
interfere with the operation of the plant. 
in this way the cost of raising the dam 
was greatly reduced, with little increase 
in cost over that which would have been 
required for a dam to develop the low 
head. 

Application of this principle to the 
design of many dams 


presents possi- 
bilities major 


economies when ex- 
pansion of the service, either power or 
water supply, becomes desirable. Ob- 
viously, it cannot be applied to all dams 
because many are built to their economic 
height limit at the start. On the other 
hand, recognition ot the economic pos- 


for 


sibilities of two-stage construction might 
have reduced the initial investment. in 
such structures. That fact indicates the 
desirability of fuller understanding of 
the underlying principles involved in de- 
signing dams i i 


for a future increase in 
height. 
Designing methods 
\side from crest gates and. similar 
devices, the following methods have 


heen used to increase the 
of gravity dams: 

1. Joining to the downstream face 
an additional gravity section, which is 
(1) independently stable, (2) properly 
dramed so that water 
exert an overturning force along 
joint, and (3) properly bonded 
keved to the initial construction. 

2. Extending buttresses 
downstream the 


initial height 


pressure cannot 
the 


and 


the 
are 


from 


face of dam _ that 





designed both to reinforce the original 
mass-concrete construction and to carry 
the additional load from the extension. 

3. Building all parts of the initial 
structure to the full horizontal dimen- 
sions required for the completed 
structure. 

The third method may be combined 
with the first or second as conditions 
at the site dictate. 


Both the second and the third methods 
described are applicable also to buttress- 
tvpe dams, although the second is in 


more common use. Further, an exist- 
ing gravity dam may be increased in 
height and greatly strengthened by the 
construction of a buttress-tvpe dam as 
a downstream extension of the original 
structure, as was done at the 
supply dam for Danville, Ky. 

In designing extensions to both types 
of dams modern methods of stress 
analysis aid materially in determining 
the correct outlines for the inclined 
downstream columns or buttresses. By 
these methods of analysis the joints be- 
tween the various extensions may be 
located along planes giving minimum 
interference with the monolithic char- 
acter of the structure as a whole. 

The first analytical step is an accurate 
and comprehensive study of the stresses 
and their directions in the ultimate struc- 
ture treated as a monolith. It is neces- 
sary to go much farther than the usual 
procedure of determining vertical pres- 
sures on horizontal planes by the law 


water- 


of the trapezoid, as the results obtai: 
by this older method do not indicate ; 
true loading-stress conditions within : 
dam. In order to study the stress « 
ditions properly at the joints betw: 
the adjacent sections of the dam it 
necessary to carry the analysis to a « 
termination of the first and second px 
cipal (maximum inclined) stresses « 
their directions and the shearing-str: 
intensities throughout the structu 
These stresses may be found by 
methods developed by the late Willia 
Cain and perfected in recent years 
F. A. Noetzli, B. F. Jakobsen a 
others. 

The directions or trajectories of pri 
cipal stress, as so determined for both 
gravity and a_ buttress-type dam, 


Fig. 1—Thirty feet were added to the 

height of Bristol dam, in New Hamp- 

shire, without interfering with the opera- 
tion of the plant. 





shown by Figs. 2 and 3. The direction: 
of first principal stress for both struc 
tures follow well-defined curved trajec 
tories normal to the upstream face oi 
the structure and asymptotic to the 
downstream face. The trajectories oi 
the second principal stress are at all 
points normal to those of the first prin 
cipal stress. As these trajectories are 
determined from a definite mathematical 
procedure, it is evident that a masonry 
dam consists of a series of elementary 
curved inclined columns, each trans 
mitting a portion of the load from the 
upstream water-bearing face through 
the structure to the foundation. 

An important property of these tra- 
jectories is that they are planes of zero 
shear under maximum loading, which 
means there is no tendency for rela- 
tive movement between the elementary 
columns when the reservoir is full; a 
curved joint such A-A (Fig. 3) 
could be cut along any trajectory plane 
without disturbing the equilibrium of 
the structure as a whole under full-load 
conditions. 
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Fig. 2—Trajectories of prin- 
cipal stresses in gravity dam. 





The foregoing clearly indicates the 
application of the principal stress 
analysis to the design for a dam to be 
raised at some future time. Assume, 
for example, that H7, (Fig. 3) repre- 
sents the height of the initial construc- 
tion. The downstream face of this part 
of the dam would then be constructed 
along the trajectory plane 4-A. 

When the dam is extended to height 
H, through the addition of an inclined 
column downstream of A-A, the stress 
distribution for full-load conditions will 
not be greatly changed because of the 
joint as there will be no tendency for 
the extension to move along the plane 
of the joint in relation to the initial 
construction. 

While the principle above emphasized 
is of prime importance, other tests 
should be applied. These are: (1) the 
preparation of independent stability com- 
putations for each of the columns de- 
fined by the inclined joints; and (2) 
the investigation of the stresses along 
the joints under a varying reservoir 
level. 

Fig. 4 shows a graphical check of the 
stability of the columns downstream of 
the joint A-A (Fig. 3). This analysis, 
prepared independently of the structure 
upstream of the joint (second prin- 
cipal stresses neglected), shows that the 
column is stable and generally tends to 


bend in an upstream direction. A similar 


graphical analysis taking into account 
the distribution of the second principal 





Fig. 3—Trajectory of principal stresses 
in buttress dam. 


bruary 25,1932 — Engineering News-Record 


that the 





would show 


coincide 


stresses along the joint 
pressure diagrams 
with those for the entire structure when 
analyzed as a monolith. 

The effect of part loading on the 
stresses along the joints must now be 
considered. The trajectories of first 
principal stress under full-load condi 
tions are not planes of zero shear as the 
reservoir is drawn down. However, 
the shearing stresses developed along 
the joints under part loading are otf 
relatively low intensity, easily provided 
for by shear keys, as shown by Fig. 3. 

Means for bonding the various units 
of the dam together are desirable in 
order to insure the monolithic action of 
the srtucture as a whole under all 
loading conditions. Steel dowels with 
grooves and keys between the joints will 
be found satisfactory. 

To summarize the design 
ments for dams to be constructed to 
increased heights (through the addition 
of inclined columns downstream of the 
initial construction), the following may 
be stated: (1) the component columns 
must be independently stable under 
maximum loading conditions; (2) the 
component columns of mass construction 
must be properly drained to prevent the 
building up of a heavy overturning pres 
sure; (3) the planes between adjacent 


require 
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Fig. 4—Forces determining the stability 
of a downstream column 
columns must be as nearly possibl 

planes of zero. st 

conditions; and (4) provision must be 
made for bonding and keying the 
columns together in order to insure 
monolithic action in the completed struc 
ture and to transmit shearing 
across the joints under partial loading 
conditions. 


rear under tull-load 


stresses 
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Sealing a Leaking Reservoir 
In Italian Appenines 


Crevassed and permeable rock in 


reservoir of hydro- 


electric plant on the River Ripa resisted water- 
proofing operations until virtually lined with gunite 


By B. C. Collier 


President. Cement Gun Co., Inc., Allentown, Pa. 


THE FOLLOWING AccouNT of notable diffi- 
culties in sealing a leaky reservoir is con- 
densed from an article by engineers Mario 
Mortara and Vincenzo Buttiglione in the 
Annali dei Lavori Pubblici, Gia Giornale 
del Genio Civile, the official gazette of the 
civil engineering service of the Italian gov- 
ernment. —EDITOR. 


N 1914 work was begun on a dam 

across the canyon of the River Ripa 

near the town of Muro, in the moun- 
tains of south-central Italy. The dam 
was completed in 1916, but when filling 
began, the leakage through the walls of 
the canyon was so great as to prevent 
operation and create a dangerous con- 
dition. Surface examination of the 
basin prior to construction had shown 
that the rock surface generally was cov- 
ered with a clay or sand deposit that 
seemed to indicate impermeability. 

The dam has a gravity-arch section 
about 30 meters long, with a top eleva- 
tion of 570.75, and a total height above 
the bed of the stream of 47 m. Construc- 
tion provided for a diverting dam about 


5 m. high across the valley, and a divert- 
ing pipe through the dam proper. Work 
progressed without incident to an eleva 
tion of 550, when an extraordinary flood 
overtopped the diverting dat: and ex- 
posed a crevasse in the almost vertical 
walls of the canyon. This crevasse ap 
peared in a very short zone at the 
upper corner of the dam, and when the 
water reached El. 535 it closed, allow- 
ing the water to rise to a_ greater 
elevation. 

Work was stopped, and careful exam- 
ination disclosed that the rock itself 
was absorbing considerable water and 
that the hydraulic head had opened fis 
sures. These crevasses had been filled 
with the same clay deposit that existed 
in the valley bottom, but as they widened 
out at greater depih, the hydraulic head 
forced out this deposit, leaving a direct 
opening and drain from the basin. 

An effort was made to effect repairs 
by covering the first crevasse with an 
elastic membrane of mesh and water 
proofing materials, and by placing an 










































additional corner on the dam. The 
crevasse above El. 536 was filled with 
clay and stone was laid by hand. 

Work was renewed, and in 1915 the 
top elevation of was reached. 
When the water reached El. 546 no 
further progress could be made; in fact, 
the level began to recede. The loss was 
about 1,000 liters per second, and ex- 
amination of the surface below El. 546 
disclosed numerous crevasses. 


940.75 


In 1916 the basin was emptied, and 
work of repairing and filling the cre- 
vasses was carried on. The general 
method was to fill the crevasse with clay 
and stones, and walls were built across 
the mouths of the larger fractures. On 
refilling the basin in the winter of 1916- 
1917, the continued to be very 
high, and in January, 1917, during an 
exceptional flood, the water rose to El. 
555, and the seepage loss was 1,200 
liters per second; in March, 1917, the 
losses had increased to 1,600 liters per 
second. 


losses 


The minister of public works then 
appointed a commission to 


report on 
further procedure. 


This report showed 
that not only was the loss due to the 
large openings, but that the character 
of the rock itself allowed large percola- 
tion. It also recommended a new treat- 
ment of both the fractures and the sur- 
face. Repairs were carried out during 
1917, but in January, 1918, when a flood 
condition brought the water to El. 554, 
the losses noted were 2 cu.m. 


é per sec- 
ond. 


Although the flood was introduc- 
ing water at an average of 2.000 liters 
per second, the actual level of the lake 
receded 8 cm. in six hours. 

\ still more careful examination by 
a board of and geologists 
This showed 
that while some losses were occurring 
through the crevasses, the principal 
losses were through the numerous lami- 
nated seams in the rock. It was there- 
fore decided to abandon further filling 
of the crevasses and instead utilize the 
cement gun for placing a blanket coat 
over the rock surtace. 


engineers 
was begun in May, 1918. 


Period of cement-gun operations 


The placing of gunite was begun in 
1919 in two each about 2 cm. 
thick. The proportions were one cement 
to three sand. The rock was cleaned 
by removing all loose materials by hand 


coats, 


” ” 
ama. - 
F=2) Clay blanket 
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Area gunited 1918-21 
1922-26 
1927-28 





1927 





Location of crevasses and areas of gunite 
lining in waterproofing Italian reservoir. 


tools and water pressure; the roughest 
irregularities were smoothed off by 
pneumatic tools and blasting; the walls 
built in previous repairs were removed ; 
the fractures were cleaned (in many 
cases to depths of several meters), after 
which they were refilled with concrete. 
Finally, the whole surface was covered 
with the two layers of gunite. 

These repairs, begun in 1920, pro- 


gressed rapidly during the next two 
years, with little disturbance due to 
water head; but in March, 1923, a 


severe flood raised the water level to a 
point higher than the completed gunite 
and reopened three large fractures on 
the right bank and one on the left, re- 
sulting in a water loss of 2,300 liters 
per second. In the following May the 
reservoir was emptied and the fractures 
were repaired. In the winter of 1923 
and 1924 another severe flood raised 
the water to El. 565, and again a severe 
loss (3,500 liters per second) was noted. 
After emptying the reservoir the cause 
of this loss was found to be a crevasse 
about 3 m. wide connected with the main 
fracture. These experiences caused 
doubt of the efficacy of the gunite re- 
pairs, but a further re-examination 
showed that the results below El. 560 
were satisfactory when not subjected to 
severe hydrostatic heads from behind. 

In February, 1925, work was ordered 
to proceed to bring the gunite to the 
elevation of the overflow. In the mean- 
time, however, financial difficulties had 
to be overcome, and it was not until 
August, 1926, that these were straight- 
ened out and work renewed. Under this 
new arrangement the gunite was to be 
carried to El. 570.75, and this work 
was done during the years 1927, 1928 
and 1929. The following quotation is 
from the Annali dei Lavori Pubblici: 

The final results proved the correctness 
of the process. After December, 1926, the 
lake was not drained, but at the end of 
September, 1928, it was lowered for inspec- 
tion. The electrical plant was operated on 


TOTAL COST OF THE VARIOUS WORKS (LIRE) 
Cost of dam (1914-1915) 


; 490,000 
W aterproofing work (1916-1918) 125,000 
Gunite reconstruction (1918-1921) 1,125,000 
Gunite reconstruction (1922-1926) 1,410,000 
Gunite reconstruction (1927-1928) . 700,000 

Total 3,850,000 








part time for a while, but from Septen 
1929, it operated for 24 hours per 
utilizing the full capacity of the reser\ 
During the past two winters the maxi: 
capacity of the reservoir has been m. 
tained, and during the last year the t 
losses, including evaporation and filtra: 
through the dam itself, were mainta: 
at from 200 to 250 liters per second. 


The total, in the revaluations of 
lire, represents an expenditure of 1,60)! 
000 gold lire ($308,000). The tot 
surface of gunite was 39,000) sq. 
- 11,500 of which was done during 1° 
to 1921 at a cost of 98 lire per squa 
meter, while the remaining 27,500 sq.1 
cost about 69 lire. Further analy- 
shows the distribution of guniting co 
to be in percentages: 


Scraping and cleaning the rock 

Filling and repairing crevices... . 

Cleaning and leveling the surface : 
Gunite, including power, cost of machines, etc 
Excavating and backfilling trench at riverbed 


Total... 


——__—_ <0 Ga - 


Tests of Freight Containers 


Increasing use of the container sy- 
tem for handling small lots of freight i) 
Europe has made it desirable to develo; 
containers of adequate strength jor 
safety of the contents. In competitiv: 
trials of designs for 5-ton loads, ar 
ranged by the International Chamber 0: 
Commerce, 23 competitors from severa 
European countries submitted a numbe: 
of designs, but only thirteen designs by 
eight competitors met the severe condi 
tions. As all of these latter presented 
some defective features in the final tests, 
there was no general conclusion of re 
sults. The purpose of the competition 
was to develop containers of minimun 
size, weight and cost, with high dur 
ability, ease and economy of handling 
ease and efficiency of attachment to car 
or truck, secure locking device, water 
tightness. and facility for ventilation 
The final tests included: (1) streams 0: 
water under high pressure to determin 
watertightness; (2) loaded container 
were mounted on cars driven against 
bumper block at 6 m.p.h.; (3) one 
end was lifted 20 in. and then suddenly 
dropped; (4) concrete blocks of 12' 
tons weight were dropped upon the con 
tainers; (5) the containers were loaded 
into a ship to determine the facility oi 
handling and stacking as cargo. 
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Australian Road Practice 
and Experiments 


Particular consideration given to lower-cost 


construction of oil, tar and cement penetra- 
tion and mixed-in-place bituminous surfaces 


By T. J. Cavanaugh 


Civil Engineer, Sydney, Australia 


AD CONSTRUCTION in Aus- 
tralia is carried out principally by 
boards and commissions that have 
heen appointed in each of the six states 
comprising the commonwealth, or by a 
local council that does the work either 
on behalf of these boards or in their 
own interest. It is to the main road 
boards or commissions of each of the 
states, however, that Australians have 
had to look for the setting of standards. 
Hence, in reviewing Australian practice 
the accomplishments of the three prin- 
cipal boards—namely, the country roads 
hoard of Victoria, the New South Wales 
main roads board and the Queensland 
main roads commission—are of para- 
mount importance and interest. 
Construction consists generally of 
concrete, asphaltic concrete, bitumen and 
tar penetration, and gravel, though in 
some instances sand-clay construction 
has been employed where materials are 
of good quality. 


Cement penetration 


Concrete construction has followed 
largely world practice, though for sec- 
ondary roads a new type of cement 
penetration is being used largely during 
recent years. This construction as 
adopted in Australia differs somewhat 
from that in other countries, though the 
object in each case is the same—that is, 
to coat each stone throughout the road 
thickness with grout and to bind them 
together with the aid of a roller. For 
the purpose of this article let us con- 
sider the methods adopted by engineer 
\W. I. Muntz at Ryde, Svdney, N.S.W. 

The area, consisting of 1,592 sq.yd., 
was shaped roughly and covered with 
broken sandstone, the excavations aver- 
aging 11 in. in depth. The roadbed was 
then trimmed to conform with a cross- 
fall of 3 in. per foot and consolidated 
with a 12-ton roller. Side forms 8x2 in. 
were then fixed in position, and for half 
of the section a layer of 2-in. metal 
from 24 to 3 in. thick was spread. Upon 
this, B.R.C. fabric was laid and a fur- 
ther 54 in. of 2-in. metal was spread, 
making 84 in. of loose metal. On the 
second section the 54 in. of metal was 
spread first, and then the fabric and a 
further 2 in. of metal. For the first 
half-section 4x4}-in. scantlings were 


ng 
laid across the roadway at 33-ft. inter- 


vals, while the top layer of metal was 
being spread and the road brought to 
grade by templet; in the second hali 
section the scantling was fixed in posi- 
tion while spreading the lower course 
of metal, the fabric laid and cut at each 
wood joint and a further layer of 3 in. 
of 2-in. metal laid. 

The grout was 1 cement to 25 sand, 
and it was kept in continuous agitation. 
It was poured through a_ hose, the 
grouting beginning from the highest 
point under construction and irom the 
center of the road out to the edges. 
The grout was flushed to the surface by 
rolling with a 2-ton roller, and during 
rolling }-in. crushed gravel was spread 
at the rate of approximately 1 ton per 
100 sq.vd. It was then found necessary 
to follow the rolling, first with a light 
templet off the side boards to level off 
inequalities, and then with a_ heavier 
templet tamper, the whole being finished 
with a belt. Curing was effected by 
spraying at the rate of } gal. per square 
vard of emulsion within 48 hours of the 
grouting, while sand was spread as the 
separation of the bitumen from the 
emulsion took place. 


Rubber bitumen mixture 


The Queensland main roads commis- 
sion has recently experimented with a 
type of construction, which, so far as 
is known, has not been employed in any 
other part of the world on anything like 
an extensive scale. 

Certain small-scale laboratory experi- 
ments were made to obtain information 
on the solution of rubber in bitumen. 
From these experiments the following 
conclusions were drawn: 

1. A homogeneous mixture of rubber 
(motor tire tubing) and 60/70 bitumen can 
be obtained. 

2. Adding the cold rubber to the hot 


bitumen is the best method of obtaining the 
mixture. 

3. The higher the temperature of the hot 
bitumen the less time is required for the 
rubber to dissolve. 

4. Within the temperature range of 300 
to 350 deg. F. it takes in the vicinity of 
two hours for the rubber to dissolve by 
heat alone. 

5. Stirring the hot mixture is dangerous, 
as excessive frothing is likely to occur. 

6. The resulting mixture gets softer and 
more sticky with increasing rubber content. 

7. With 20 per cent rubber the mixture 
has a consistency similar to freshly made 
putty. 

8. With from 0 to 10 per cent rubber 


he mixture has marked 
rubber the harder the 

9, Ductility 
rubber content. 


With these data availa 
perimental sections were put 
eet a working knowledge ot the 
tion qualities of the 
better 
than the ordinary bitumen, 
the surface effect as regat 
and to obtain 
mixture of 
and a 


lhe 


— 
aecreases 


mixture 
it gave 


and 


binding 


data as to 

rubber gave mo 
lite 
treated as an. ordin 


longer than bitumen 


iob Was 
penetration job, except where the 1 
mixture was utilized. 

It was noted that on the penetration 
and seal coats for a 5 per cent rubbet 
mixture a big variation in the 
rubber took to dissolve existed. 


time the 

In the 
case of a 10 per cent mixture a differ 
ence of 23 hours was noted. Although 
extreme cases exist, especially with the 
5 per cent. solutions, the 
values on the eet 
rubber content. 


penetration 
average higher witl 

Phis may 
be seen from the following tabulation 


increases in 


Per Cent Rubber 
0 
rk 

* 70.9? 


1 81.00 


At the the job the office: 
charge made the following comments : 


finish of 


In future work it would be advisable to 
get an evenly graded rubber, such as 29x5 
rubber tubes or thereabouts, these being 
the most commonly used sizes. Heavy 
tubes are not advisable, because the extra 
thickness of the tubes accounts for many 
hours of extra boiling, thereby destroying 
both the properties of bitumen and rubber. 

The only practical way to dissolve the 
rubber in a reasonable time is to chop it 
up finely into strips about } to } in. wide 
and mix with enough bitumen to cover the 
rubber, push the heat up to at least 480 
deg. F. and maintain this for a period of 
from two to three hours, when the rubber 
will dissolve. At this stage the balance of 
the bitumen, which has been steadily heat 
ing and maintained at a heat of 
from 300 to 350 deg. F. hours, 
should be added. 

Heated about 400 deg F., the mixtures 
give inflammable fumes, and it is therefore 
extremely risky to attempt to dissolve any 
large quantities of rubber and bitumen at 
this heat; at 300 to 350 deg. F. the mixture 
does not appear to change much after about 
10 hours’ boiling. 


steady 
fc r ] 4 


The job was completed on April 4, 
1930. The result to date is satisfactory, 
an excellent 
There are 


surface being maintained 
no indications of cracks or 
any sign of bleeding, but it must be re- 
membered that the road at the time of 
writing had not been subjected to hot 
weather to any extent. It is apparent, 
however, that the addition of the rubber 
has given increased stability to the 
bitumen anc has made it more tenacious 
than the ordinary bitumen. By lifting 
the pavement with a pick it was seen 
that about two to three times the area 
was affected than would be with bitumen 
alone. 





206, 





It is too early yet to make any com- 
ments on its cushioning or elastic prop- 
erties; but simple laboratory experi- 
ments indicate that the anticipated elas- 
ticity of the mixture will not be realized. 
[his factor has not yet been fully in- 
vestigated, as it is thought that the 
extremely high temperature necessary 
to dissolve the rubber has deprived it 
to some extent of its elasticity. This 
is now in hand. The section carries a 
daily average of 643 vehicles every 
twelve hours. 


Bituminous macadam 


Bituminous-macadam penetration con- 
struction has afforded plenty of scope 
for experiment, and as a result sealing 
the work immediately is adopted almost 
universally. By this method covering 
with gravel or screenings in the sum- 
mer, which is one of the chief items of 
maintenance on a _ road _ sealed with 
bitumen or tar, will be avoided, as the 
incorporation of the mineral matter in 
the seal coat is continued during the 
whole of the period of backrolling for 
the complete consolidation of the bitu- 
minous macadam. 

In some cases, instead of sealing in 
the usual way with a sprayed coat of 
bitumen, a seal coat consisting of a 
thin coating of sheet asphalt has been 
laid on the unsealed bituminous mac- 
adam. The sand, filler and bitumen 
were heated and premixed in the re- 
quired proportions at a central mixing 
plant, spread upon the bituminous 
macadam surfacing at the rate of 50 Ib. 
per square yard and consolidated by 
rolling. 

The quantity of asphalt applied, which 
is equivalent to approximately 4 in. of 
consolidated asphalt if the material were 
laid upon a perfectly true surface, gives 
a minimum cover of approximately 3 in. 
over the high points of the bituminous 
surfacing, the remaining material filling 
the voids in the surface and being used 
to take out any irregularities. 

Filler is added at the rate of 5 per 
cent of the total dry mix; and the quan- 
tity of bitumen, which is of 40-50 pene- 
tration, varies between 9 and 10 per 
cent. The grading of the sand specified 
is given below: 

Percentage Passing 


Sieve Sieve and Held 
SSR. np ingas ud epee s .-Minimum Maximum 
EEE af ac ease ea eee 5 40 
SOG £660ka ne ; ; 30 55 
BE oe a 15 40 
Of the actual mix the maximum 


quantity passing a 40-mesh sieve and 
held on an 80-mesh sieve has been some- 
times exceeded. As the coat has been 
very thin, this was not considered 
serious. 


Surface applications 


Apart from the sealing and resealing 
of waterbound bituminous macadam and 
gravel roads, successful experimental 
lengths of spraying have been carried 
out on gravel and on sandy-loam forma- 
tions. On these experimental sections 





the priming coat consisted of a 50-50 
mixture of fuel oil and 85-100 penetra- 
tion bitumen, while the seal coat con- 
sisted of 60-70 penetration bitumen. As 
the work is carried out by hand, the rate 
of application is 0.3 gal. for both primer 
and seal coats. 

On one section a sand-clay road has 
been primed with distilled tar and with 
a 50-50 mixture of fuel oil and bitumen, 
the seal coat in both cases consisting 
of 60-70 penetration bitumen. On an- 
other section #-in. granite screenings 
were used as mineral aggregate. The 
priming coat consisted of a 50-50 mix- 
ture of fuel oil and bitumen, while the 
seal coat was 0.24 gal. per square yard. 
A cubic yard of 3-in. screening covered 
109 sq.vd. of road surface. 


Mixed-in-place surfacing 


A considerable advance has been made 
also in the treatment of gravel roads 
with bituminous road oil, mixed in situ 
in lieu of the ordinary road oil. The 
successful treatment of gravel roads in 
this manner is of immense importance to 
Australian road authorities, because of 
the great length of such roads that 
necessarily must exist in a large country 
like Australia, where road construction 
is generally in the development stage. 
Best results were obtained from bitumen 
fluxed with a crude oil to give a 70 per 
cent bitumen content of 80-90 penetra- 
tion. Because cf the wide use that is 
likely to be made of this form of con- 
struction in the future, it is of interest to 
note the methods adopted. 

Upon a previously prepared metal bed 
a top course of gravel is spread to a 
required width on each side of the center 
line of the road, and at a uniform rate 
of a given number of cubic yards per 
100 lin.ft. When the existing gravel 
pavement is of a satisfactory quality 
and of sufficient thickness without the 
addition of extra gravel, the top 3 in. 
is scarified and thoroughly harrowed 
to break up all the lumps and obtain 
an even grading of the gravel. The 
gravel, whether newly spread or in the 
existing formation, should be of hard 
non-absorbent stone, free from earth, 
clay or vegetable matter. It should 
contain no stones larger than 14 in., and 
not more than 5 per cent should be re- 
tained on a screen with 1-in. circular 
openings. It should be well graded 
from 1 in. down to dust and should con- 
tain not more than 35 per cent of stone 
and fines passing a 4-in. screen. Upon 
this well-scarified top layer of gravel 
a liquid or fluxed bitumen is sprayed 
uniformly at the rate of 1 gal. per 
square yard. Special care should be 
taken to obtain an even application of 
the bitumen, which should be applied 
in two coats, each at the rate of 4 gal. 
per square yard. After each coat has 
been applied, the gravel should be well 
harrowed with disk cultivators and 
spring-toothed harrows, so as to remove 
the excessive stickiness of the oil. The 

engineer may vary the quantity of fluxed 
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bitumen to suit the particular gradi 
of the gravel being used. 

Where no side track is provided, 1 
spraying or pouring of the bitumen a 
mixing should be done on half the wi: 
of the road at one time. After mixi: 
traffic may be allowed to use the ro 

On the completion of the sprayi: 
or pouring and harrowing of each co 
the partly mixed material should 
gathered into windows, preferably by 
power grader, and moved from side 
side of the road until complete mixi: 
has been obtained and the color is w 
form. Great care should be taken 
avoid getting any of the earth flan! 
into the mixture, and none of the mi 
ture should be allowed to be turned up: 
the flanks. 

After complete mixing has been o! 
tained, the mixture should be graded 1 
a uniform depth over the full width « 
the road. The flanking material shou! 
be spread, and the whole should be co: 
solidated by means of a 5- to 6-to 
roller giving one to two hours’ rollin 
for each 100 lin.ft. of roadway. 

If patching is done, care must }b 
taken to avoid the use of excess bitume: 
Re-oiling should be done sparingly an 
only where there is clearly a deficienc) 
in the bitumen. The fluxed bitume: 
used in this work should consist of a 
mixture of 65 per cent of bitumen, hay 
ing a penetration of 80 at 77 deg. F. and 
35 per cent of fuel oil. The fuel oi! 
should be poured into the bitumen be 
fore the latter has reached a tempera 
ture of 125 deg., and the mixture should 
be constantly stirred under a slow heat 
ing until thorough mixing has been ob 
tained. It is dangerous to pour fuel 
oil into bitumen at a higher temperature 
than that stated. 

The fluxed bitumen should be applied 
at a temperature between 250 and 300 
deg. F., and it should be used within 
20 min. of reaching that temperature. 
The mixing should be done only in dry 
weather when the gravel is thoroughly 
dry, and preferably in warm weather. 


——_—~—a00- 


High Compressive Strengths 
for Stone 


An examination of the test records 
of the Bureau of Standards shows the 
following extreme values for compres- 
sive strength of various stones: 


Lb. Per Sq.In. 
63,000 
Marble from Vermont ...... 50,000 
Novaculite from Arkansas... 
Granite from Maryland..... 42,000 
Limestone from Tennessee... 40,000 
Sandstone from Wisconsin... 29,000 
Even the highest of these is some- 
what lower than a test made some time 
ago in Germany on basalt, which gave 
67,000 Ib. per sq.in. In general, it may 
be said that the values given above are 
from two to four times the average 
strength of the various types named, 
except for novaculite, which is probably 
not far from the average. 


Quartzite from Montana 
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Cool-Room Cement Testing Necessary at 
Arizona Highway Laboratory 


By J. W. Powers 


Engineer of Materials, Arizona Highiray 
Department, Phoenix, Ariz. 


YUMMER TEMPERATURES pro- 
Sau testing-laboratory conditions 
that have necessitated the providing of 
in artificially cooled cement-testing 
room at the Arizona highway depart- 
ment laboratory at Phoenix. The prob- 
lem of complying with A.S.T.M. speci- 
fications for temperature control has 
been satisfactorily met and maintained 
in a small insulated room cooled by 
refrigerating coils operated by a 1-hp. 
compressor. Automatic control main- 
tains the temperature near 70 deg., 
thus solving this peculiar problem. 

A study of room-temperature varia- 
tions expected in the laboratory showed 
that the control problem to meet stand- 
ard specifications was exclusively one 
of cooling. No recommendations are 
made by the A.S.T.M. concerning the 
kind of equipment to be used. A ques- 
tionnaire to other laboratories indicated 
a surprising lack of uniformity in equip- 
ment and methods used to secure the 
required temperature control for cement- 
testing rooms. From a consideration 
of the answers to the questionnaire the 
foMbwing method was evolved for cool- 
ing and maintaining the temperature of 
the room, moist closet and storage 
tank. 

A room 9x14 ft. and 8 ft. high was 
constructed of hollow gypsum tile 
plastered inside and out, the concrete 
floor of the basement and _ concrete 
floor above being used for floor and 
ceiling, respectively. Near the ceiling 
and along one side, extending almost 
one-third the width of the room, is a 
metal faced baffle. Above this baffle 
plate are the two cooling coils. These 
coils are cooled by a 1-hp. water-cooled 
compressor controlled by a _ mercoid 
switch inside the room. The baffle is 
built in the shape of an L and tilted to 
one side, causing sufficient convection 
currents to maintain a uniform tempera- 
ture within 2 deg. of 70 deg. F. The 
localizing of the cold spot near the 
coils is not enough to disturb the de- 
sired even temperature of the working 
and storage space in the room. Provi- 
sion was made for ventilation by a 
small window near the rear of the 
room, but this has not been used, as 
one man working in the room has ex- 
perienced no inconvenience. 

The moist closet is built of soap- 
stone with two solid soapstone doors, 
each 2 ft. wide, closed with refrigera- 
tion fastenings. Its outside dimensions 
are 4 ft. 4 in. wide by 3 ft. high and 
2 ft. deep, providing a maximum 
capacity of 32 sets of briquette molds. 


Room for 2x4-in. test cylinders is made 


by removing every other shelf to pro- 





vide ample headroom tor = such test 
specimens. Humidity is maintained }y 
water spraying against an onyx kim 

inside the moist closet but kept from 
actual contact with the specimens. This 
arrangement maintains a relative hu 
midity of about 98 per cent. All excess 
water flows from the catchbasin in the 
bottom of the moist closet into the 


storage tank and trom there 

} eo e 1 
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} 


sewer. The motst closet, 


the cooled workroom, does not have any 


provision for either cooling or insula 


tion. ‘Temperature of the wate 
the spray is maintained at 70 deg. by 
t smaller water-cooled compressor. A 


sink with faucet attached to the li 


supplying the moisture closet furnishes 
water at 70 deg. F. for mixing put 
poses. With this set-up the require 
ments for temperature control hav 
been successtully met lor cement 


mortar testing, 





Letters to the Editor 


Engineers Need Licenses 
in Own Interest 


Sir—I am writing to eall the atten- 
tion of your readers, in their own in- 
terest, to the desirability of prompt en- 
rollment under the existing state laws 
for the registration of professional engi- 
neers. Either through lack of infor 
mation or through proscrastination, a 
considerable number of qualified engi- 
neers in the registration states have not 
vet availed themselves of the opportunity 
to enroll, and such neglect to register 
is increasingly liable to prove a source 
of embarrassment to the individual. | 
believe that these engineers would take 
prompt steps to correct the oversight 
if they knew the facts, as given below: 

1. Engineers’ registration laws are 
now in force in 28 states, in which are 
located over 80 per cent of the engineers 
of this country. 

2. Over 35,000 professional engineers 
have already been registered in these 
states, including 10,000 in New York 
and 6,000 in California. 

3. The machinery of enforcement has 
already been put into effect, and men 
have been arrested, tried and fined for 
practicing engineering without a 
license. 

4. The civil courts have established 
a significant precedent in repeatedly 
dismissing actions for collection of en- 
gineering fees when such actions were 
brought by men who were not registered 
as professional engineers. 

5. The courts have ruled that a con- 
tract for engineering services is invalid 
if the party undertaking to furnish such 
services is not registered. 

6. The courts have repeatedly dis- 
qualified experts offering engineering 
testimony when such experts were found 
to be unregistered. 

7. In one significant case, a man was 
convicted of second-degree manslaughter 
for the collapse of a structure which he 
had designed without a license to prac- 
tice engineering. ‘ 

8. The machinery of revocation has 
already been put into effect, and licenses 


_ been revoked on proot ol incompe- 


tence, misrepresentation or unprotes- 
-ional conduct. 

9, Actions have been started against 
individuals misappropriating the desig 
nation “engineer” without a license 

10. Public officials are progressively 
taking a keener interest in the entor: 
ment of the 
law Ss. 

11. The qualification requirements 
for registration are being progressive! 
rasied in the various states, and the 
state boards are raising their standard 
so that the securing of registration 1 
becoming progressively more difficult 

12. Admission under the “grat 
father clause,” on the basis of estab 
lished practice prior to the enactment 
of the registration law, is subject to 
time limitation by statute or by 
mon, law. 

13. Although machinery is being d 
veloped and improved to facilitate in 
terstate 
practicing bevond their own state. the 
qualification requirements for such in- 
terstate registration are being progres 
sively raised. 

14. Present statutes authorize state 
boards to consider grade of membership 
in the national engineering societies in 
appraising qualifications for registration 

15. State and municipal civil-servic 
commissions have established the ri 
quirement that applicants be registered 
as professional engineers before admit 
ting them to examinations or appoint 
ments for the higher engineering posi 
tions. 

16. Many engineers have 
themselves in emergency 
where they would have given a great 
deal to be registered, when civil appoint 
ments, professional engagements or legal 
actions were involved. 

17. In times of economic stress the 
state boards are swamped with urgent 
appeals for expedited registration from 
men who neglected to make more timel\ 
application, and such appeals cannot 
generally be accommodated. 


engineer’s registration 


engineers 


registration for 


found 


ituation 


18. An engineer who neglects to reg- 
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ister because his work at the time is 
exempt under the law may find himself 
embarrassed when he faces a change of 
work or connections. 

I believe you will be performing a 
real service to your readers if you will 
place these facts before them and call 
their attention to the advisability of 
taking the earliest opportunity to enroll 
under the registration laws. I have 
personally suggested to state officials 
that they defer any general enforcement 
campaign until opportunity is given the 
leading engineering publications and 
the national engineering societies to 
cooperate in this manner. 


D. B. STEINMAN, 
President, National Council 
of State Boards of Engineering Examiners. 
New York, N. Y., 
Feb. 18, 1932. 









the lean mixes. 
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data published in the A.C.I. Journal, 
January 1931, p. 432, indicate similar 
divergence from the w/c strength rela- 
tion. My first thought in applying the 
new method to the data shown was that 
the effect of the mix might be compen- 
sated for. However, it was found that 
this was not accomplished and that the 
data did not conform so closely to a 
straight line when using the c/w ratio 
as they did to the w/c ratio curve. 
Though the differences were not overly 
large, they were fairly definite. Being 
inquisitive, as most of us are, I worked 
out the curve S = 14,000/7* and then 
plotted the strengths against the c/w 
by weight ratios corresponding to the 
w/c by volume ratios. These two curves 
are shown in the accompanying illustra- 
tion. If we premise that the w/c 
strength relation gives the correct 
strength for a given quantity of cement 
and water, it will be found that the cor- 
responding curve using c/w ratios as 
abscissas will be given by the equation 

















Use Cement-Water Ratio 
Judiciously 






Sir—The article by Professor Lyse 
dealing with the use of the cement-water 
ratio for use in designing concrete 
(ENR, Nov. 5, 1931, p. 723) is very 
interesting and the idea presented is 
quite unique. New ideas are always to 
be sought after and are, as in this case, 
of material value. In commenting on 










more by an increase in water than the 
leaner mixes, and higher strengths for 
a given w/c ratio were obtained with 
I may say that the con- 
dition, as regards the apparent effect of 
the mix, can hardly be considered acci- 
because the 90-day strengths 
showed the same tendencies, and similar 


the proposed method I wish to show 
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If it is simplicity from the use 
straight lines that is desired, I wi 
point out that if the logarithms of | 
strengths are plotted against the <. 
ratio, a straight line results betw 
those points. 
correct c/w strength curve is desi 
as governed by two strengths and th 
c/w ratios, the task would be as labo 


ous, even using logarithms, as it is { + 


the w/c ratio without using logarithn 


Where the variations in the c/w rat o 
are relatively small and the mix is w- 
changed, or where the cement fact: +r 


does not vary widely, straight lin 


within experimental error, will give « 
reasonable idea of the effect of varyine 


the quantity of water or cement. Th 


also appears to be the case where tli« 


governing factor is the w/c ratio, a 
though the deviation may be greater. 


The point made by Professor Lyse 


that the strength increases with an i: 
creasing concentration of 
higher c/w ratio) is well taken. AI 
though we have had the thought incu! 


cated along with the w/c ratio theory, 
it has been like reading type because 0! 
By using the 
c/w relation the influences of greate: 
quantities of cement and smaller amount- 
of water are more easily visualized 
This condition is also parallel with the 


the reciprocal relation. 


On the other hand, i: 


the paste 
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A general relation between density and 
S$ =—7—- strength for a given mix in that the 
“—. strength is greater as the density orgthe 
concentration of the paste increases. 
My comments relative to the deviation 


how some data I have obtained conform 
to Mr. Lyse’s cement-water ratio and to RB 
discuss the method briefly. : 

Some time ago a series of tests was Tt! c/w. 


where x’ is the weight 
Factors A and B are identi- 


carried out, using mixes varying from a 
1:14:3 to a 1:3:6 by dry-rodded vol- 
umes, and varying the consistency, using 
three slumps. For each condition speci- 
mens were made with and without Celite 
as an admixture, at the rate of 15 Ib. 
per cubic yard of concrete. In plotting 
the data and arriving at a w/c curve that 
appeared to fit the data, it was found 
that the mix as well as the amount of 
water apparently had an effect on the 
strength obtained, and there appeared to 
be a separate relation as_ regards 
strength, cement and water for each 
mix. The richer mixes were influenced 
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Assuming that w/c ratio give correct 

strength, replatting of data on the basis 

of c/w ratios does not result ina straight 

line, but a curved line giving strengths 

about 8 per cent higher than a straight 
line. 










cal for both curves. 


, __ 1.504 


= 





1.463, corresponding to w/c or x 


example, 


per cent greater. 

Should we not be interested in a con- 
dition patently in error by a possible 
8 per cent? There have been occasions 
when materials recommended as admix- 
tures for concrete have been adversely 
criticised because of apparent reduc- 
tions in strength only a fraction of this 
amount. It has been shown and gener- 
ally is reasonably near true that, within 
certain limits and for given conditions, 
the strength varies according to some 
w/c ratio law. However, this itself is 
an approximation, and various relations 
must be determined for varying condi- 
tions. Though I do not wish to criti- 
cise, it is my belief that to use or adopt 
an approximation of a method that in 
itself does not represent an exact con- 
dition is really a step in the wrong 
direction. 


It will be noted 
that the c/w curve is concave downward 
trom a point of inflection that occurs at 


2 loge B, or in this case x” = 


1.028. The fact that this is a curved 
line makes the proposed method an ap- 
proximation if the premise above given 
regarding the w/c ratio is correct. For 
suppose two strengths are 
available at c/w ratios of 3.0 and 1.0, 
correspondng to w/c ratios of 0.5 and 
1.5, a strength of 3,000 Ib. by the 
straight-line method should be about 8 


of the c/w strength-line relation from 


actual conditions have been based prin 


cipally on relatively wide variations in 
w/e and c/w, which, however, are not 
wide 
range of conditions. They are therefore 
not to be considered as critical of Pro- 
fessor Lyse’s suggested method when it 
is confined within reasonable limits. 
My reaction is that the c/w strength re- 
lation will be an expeditious tool for 
the 


excessive when considering a 


most practical conditions where 
variables extend over a relatively nar- 


row range. 
New York, N. Y., 


Concrete. Research Engineer 
Jan. 16, 1932. 


Johns-Manville Corp 


Economic Hydraulic Gradient 
for Conduits—A Correction 


Sir—lIn the article “Formula for Eco- 
nomic Hydraulic Gradient for Con- 
duits,” written by me and published 
in your issue of Jan. 21, 1932, there is 
a typographical error in equation 7. It 
you will refer to the original text, you 
will find that the numerator of the ex- 
ponent has been omitted, and the equa- 
tion should read as follows: 
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Los Angeles. 
Feb. 2, 1932. 


GeorGE A. SMITH, 
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NEWS OF THE WEEK 


San Gabriel Dam 
Contract Awarded 
Over Bidder’s Protest 


HE Merritt-Chapman & Scott Con- 

struction Co., of San Pedro, Calif., 
whose bid on the contract for building Dam 
No. 2 of the Los Angeles county flood-con- 
trol project in the west fork of San Gabriel 
Canyon was nearly $500,000 lower than the 
next low bid, has been forced by the county 
board of supervisors to accept the job 
despite a strong plea to be released on the 
ground of an error in the figures. Seven 
bids were received on the contract, adver- 
tised for in two proposals. Proposal No. 1 
is for a dam: with poured concrete facing 
and No. 2 for one with gunite concrete 
facing. 

Merritt-Chapman & Scott bid $1,686,464 
on proposal No. 1 and $1,690,264 on No. 2. 
The W. E. Callahan Construction Co., the 
high bidder, bid $2,914,975 on No. 1 and 
$2,918,975 on No. 2. The county engineers’ 
estimate on No. 1 was $2,912,520 and was 
$2,917,520 on proposal No. 2. The low 
bid entered by Merritt-Chapman & Scott 
was actually $432,196 lower than the second 
low bid, $1,228,711 below the highest bid 
and $1,227,265 below the county engineers’ 
estimate. 

Following the opening of bids, the super- 
visors referred them to Chief Engineer 
E. C. Eaton of the county flood-control 
district to be analyzed. He reported that 
the low bidder is financially responsible 
and recommended award to the low bidder 
on proposal No. 2. 

The board of supervisors voted unani- 
mously to award the contract to Merritt- 
Chapman & Scott after brief deliberation 
and following a request from the company 
that it be permitted to withdraw its bid 
without prejudice on the ground that an 
error had been made in figuring the job. 
The company has fifteen days in which to 
sign the contract. If it fails to do so, it 
will forfeit its bidder’s bond, amounting to 
$160,000. 
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Waterloo Bridge in London 
to Be Replaced 


The famous Waterloo Bridge, spanning 
the Thames River in London, England, 
completed by John Rennie in 1817, is, ac- 
cording to news despatches, to be demol- 
ished and replaced by a modern structure 
to be designed by Sir Gilbert Scott. The 
vote of the London county council to de- 
molish the old bridge and erect a new one 
followed seven or eight years of contro- 
versy as to the adequacy of the old bridge 
and the desirability of removing such a 
famous landmark. Waterloo Bridge is a 
masonry structure consisting of nine ellipti- 
cal arches of 120-ft. span and 34-ft. rise. 
Its piers and abutments are founded on 
timber cribs resting on piling. It is not so 
stated, but it is possible ihat the deteriora- 
tion of the timber supports, as has occurred 
in other early bridges, has been an im- 


portant element in the decision to replace 
the bridge. The new bridge, whose type is 
apparently not yet determined, will accomo- 
date six lanes of traffic. Sixty per cent 
of the cost will be borne by the ministry 
of transport, a national body, and the re- 
mainder by the London county council. 
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Construction Work Stops on 
Long Island Park System 


Through the failure of the New York 
state legislature to provide funds necessary 
for the continuation of its work, the Long 
Island State Park Commission has had to 
discontinue the greater part of the work 
which it had under way or projected for 
the coming year. All work on the North- 
ern State Parkway has been stopped, in- 
cluding not only the extension of the park- 
way on right-of-way already acquired but 
also the paving of the first section which 
has been graded and for which all bridges 


United States Supreme 


have been constructed. Appropriations for 
work on the Southern State Parkway hav: 
been cut in half and transferred to the 
public works department. All survey work 
in the preparation of plans for the exten- 
sion of the Grand Central Parkway to con- 
nect with the Tri-Borough bridge over Hell 
Gate and to the Interborough Parkway, 
and for the extension of the Southern State 
Parkway to the Brooklyn city line has 
been discontinued. 

The closing down of the construction 
work will throw out of work the engineet 
ing, architectural, landscape and _ technical 
staff of the commission, consisting of about 
200 men. Further, survey work and land 
title search work on which it was hoped 
that about 200 of the unemployed engineers 
in the metropolitan district could be em 
ployed between now and spring will have 
to be given up. 

The commission is now employing be- 
tween 1,300 and 1,400 men on relief work 
Funds for this work will all be expended 
by March 21. 


Court Rules 


Kincaid Injunction Illegal 


Injunction stopping work on Boeuf floodway 
reversed on basis that complainant has ade- 
quate remedy at law for damages suffered 


By Paul Wooton 


Washington Correspondent 


EVERSING the decisions of the U. S. 
court of appeals for the fifth circuit 
and of the federal court of the western dis- 
trict of Louisiana in the Kincaid case, the 
U. S. supreme court held in an opinion 
handed down on Feb. 23 that the fifth 
amendment to the Constitution does not re- 
quire payment in advance for property that 
may be taken. “As the complainant has a 
plain, adequate and complete remedy at 
law,” the court ruled, “the judgment is re- 
versed with direction to dismiss the bill 
without prejudice.” 

In this decision the court contents itself 
with the ruling that the lower courts were 
wrong in granting an injunction. It had 
been hoped that in rendering this decision 
the court would interpret the points in the 
flood-control act which are involved in this 
case. The decision therefore does not 
clarify the act. 


Policy will not change 


Despite the fact that the government has 
won in this case, the policy of the admin- 
istration is not expected to change. The 
President has taken the position that the 
diversion will not be made until there is 
evidence that a majority of the people prin- 
cipally concerned want it. There is nothing 
in the court decision to uphold the Jadwin 
theory that the basins to the west of the 
Mississippi owe a servitude to the river. 
For that reason the government has no 
assurarice as to the amount it would have 
to pay for flowage and damages. It is not 


likely to embark upon floodway construc- 
tion until it knows what it will cost. The 
only difference the decision makes is that 
property owners would have to take their 
cases to the court of claims and possibly 
might not have a case at all until their 
lands are actually damaged by additional 
floodwaters. 

Riley J. Wilson, chairman of the flood- 
control committee of the House of Repre- 
sentatives, has announced that he will call 
the committee together within the next few 
days to take up the question “of amending 
the act so as to make it definite and clear 
that flowage rights and damages shall be 
paid before property is taken or works be- 
gun which would place the property within 
the floodway to be used for carrying de- 
structive floodwaters.” 

Commenting on the decision, Mr. Wilson 
said that “the court simply holds that the 
respondent, Kincaid, is not entitled to an 
injunction to prevent the construction of 
levees and other works in the Boeuf Basin 
until the United States will have acquired 
flowage rights over his land.” 


Complainant has remedy at law 


Most of the text of the decision is made 
up of a review of the facts in the case. 
The other portion of the opinion reads as 
follows: 


We have no occasion to determine any of 
the controverted issues of fact or any of 
the propositions of substantive law which 
have been argued. ‘Kincaid concedes that, 
the act is valid and that it authorizes those 
intrusted with its execution to take his 
lands or an easement therein. We may 
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assume that, as charged, the mere adoption 
by Congress of a plan of flood control 
which involves an intentional, additional, 
occasional flooding of complainant’s land 
constitutes a taking of it—as soon as the 
gcvernment.begins to carry out the project 
authorized. If that which has been done, 
or is contemplated, does constitute such a 
taking, the complainant can recover just 
compensation under the Tucker act in an 
action at law as upon an implied contract, 
since the validity of the act and the 
authority of the defendants are conceded. 
The compensation which he may obtain in 
such a proceeding will be the same as 
that which he might have been awarded 
had the defendants instituted the condem- 
nation proceedings which it is contended 
the statute requires. Nor is it material 
to inquire now whether the statute does so 
require. For even if the defendants are 
acting illegally under the act in threaten- 
ing to proceed without first acquiring 
flowage rights over the complainant’s lands, 
the illegality, on complainant’s own conten- 
tion, is confined to the failure to compen- 
sate him for the taking and affords no 
basis for an injunction if such compensa- 
tion may be procured in an action at law. 
The fifth amenCment does not entitle him 
to be paid in advance of the taking. 


\ footnote 
follows: 


on the 


opinion reads as 


Even where the remedy at law is less 
clear and adequate, where large public in- 
terests are concerned and the issuance of 
an injunction may seriously embarrass the 
accomplishment of important governmental 
ends, a court of equity acts with caution 
and only upon clear showing that its inter- 
vention is necessary in order to prevent 
an irreparable injury. 

2, 
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Largest Elevator Installation 
to Be in Rockefeller Center 


The installation of 76 automatic elevators 
in the 68-story office building, the largest 
of the group of structures in the Metropoli- 
tan Square development in New York, will 
represent the largest group of elevators in 
any single building, according to the West- 
ing house Electric & Mfg. Co., which has 
been awarded the 24 million dollar con- 
tract. These elevators are planned to han- 
dle the 13,000 regular tenants and i addi- 
tion a transient population of about 30,000 
persons daily. Twenty-four of the elevat- 
ors will operate at a speed of 1,200 ft. per 
minute, permitting an elevator running ex- 
press to the 65th floor to cover the whole 
distance of 805 ft. in about 50 seconds, as 
against 1 minute 20 seconds under the 
speed of 700 ft. per minute allowed by the 
old building code. Operating on a full 
schedule from 8 in the morning to 6:30 in 
the evening, the 76 elevators in this build- 
ing will travel over 21,000 miles a day. 
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Pennsylvania R.R. Car Ferries 
for Lake Michigan 


As a development of the Pennsylvania 
R.R. plans for car-ferry service on Lake 
Michigan (see ENR, June 4, 1931, p. 943), 
the company has applied to the Interstate 
Commerce Commission for approval of an 
agreement by which it will become a 75 
per cent owner of the Grand Trunk-Penn- 
sylvania Transportation Co., organized to 
purchase for $2,390,000 the four car-ferry 
steamers of the Grand Trunk R.R. This 
latter line now operates its car-ferry serv- 
ice between Grand Haven, Mich., and Mil- 
waukee, but has been authorized to operate 
from Muskegon, Mich., where it is building 
a ferry landing. The Pennsylvania has 
.a line into Muskegon and the new company 
proposes to operate Mus- 
Milwaukee Wis 


from 
Manitowoc, 


steamers 


} 


kegon to and 





Hoover Dam Notes 


The flood which stopped work Feb. 9 
on the diversion and inclined spillway 
tunnels of Hoover Dam came out of the 
Virgin River. At Black Canyon a stage 
of 656.5 was reached Feb. 10. The river 
started to rise Feb. 9. It rose 11 ft. 
during the following 24 hours. The flow 
increased from 5,000 sec.-ft. to approx- 
imately 35,000 sec.-ft. A second flood 
arrived Feb. 12 which rose 5 ft. higher 
than the peak of the previous flood. The 
principal damage was the washing out of 
a temporary bridge which was used at the 
upper portals to haul muck from the 
Arizona tunnels. Work in the tunnels was 
resumed Feb. 17. 

7 > . 

The unusually heavy snowstorm in the 
northern part of Nevada and the rains in 
the southern part of the state were respon- 
sible for the unusual volume of water in 
the river and for much damage to rail- 
roads and highways. The bridge across 
the Virgin River on U. S. Highway No. 
91 between Las Vegas and Cedar City was 
washed out. 

* * * 

Excavation was started on the Nevada 
spillway on Feb. 10. During the week 
ended Feb. 13 only 160 ft. 6f work was 
done on the diversion inclined spillway 
tunnels on account of high water. 

. ¢-2 

Work on the Boulder City theater began 
Feb. 9. The Nevada Construction Co., of 
Las Vegas, was the successful bidder for 
the work. It is to be completed in May. 


The filtration plan has been completed. 
The sewage-disposal plant is ready for 
testing. The overhead lines for Boulder 


City’s electric system are 80 per cent in- 
stalled. Most of the lamp standards are 
in place and 65 per cent of the overhead 
lights have been hung. 
Ee 

The problem of caring for the unem- 
ployed in Las Vegas continues. Large num- 
bers of persons are attracted there in the 
hope of getting work on the dam. Be- 
cause of the cold weather the needs of the 
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unemployed are greater and local ia 
are being taxed to the utmost to tak: 
of them. 

> * . 

Dr. J. H. Talbott, of the Harvard 
versity Fatigue Laboratory, is makin 
vestigations of temperature records 
procuring data preliminary to a stud 
the effects of summer temperatures 
workers at the Hoover Dam. 

* * * 


A fatal accident occurred Feb. 8, w! 


shovel mechanic was crushed betwee: 
counterbalance and the wall of tu 
No. 2. 

* + * 


A bus line has been organized to 
nish common carrier service between k 
man, Ariz., and Boulder City. 


—_——- 


Bermuda’s Waterworks Systen 
Formally Opened 


The waterworks system of Bermuda 
formally opened on Feb. 11. The 1 
dents of Bermuda are dependent upon r: 
fall for their fresh water and at ti 
there have been serious shortages beca 
not all the rainfall could be saved 
stored. The new system, which was pia: 
and constructed by Prof. W. D. Tur 
of the department of chemical enginee: 
of Columbia University, and which 
described in ENR, Oct. 22, 1931, p. 668 
expected to overcome this and supply 
residents with fresh water at all times. 


——%e—____ 


Research in Reinforced 
Brickwork to Be Organized 


Manufacturers attending the = re 
Louisville convention of the Comn 
3rick Manufacturers’ Association, 


pressed with the possibilities of reinfor 
brickwork as demonstrated in several 
cent structures, voluntarily contributed ha 


of an estimated fund needed for an exten 































































































HIGH WATER STOPS WORK AT HOOVER DAM FOR FIRST TIME 


A flood originating in the Virgin River valley 
raised the water level in Black Canyon at 
the site of Hoover Dam to such an extent 
that three of the four diversion tunnels were 
fiooded, causing a temporary shutdown of the 


work on Feb. 9. This view shows water 
flowing from the outlet of one of the tunnels 
The bulldozer shown in the illustration is 
cutting out a channel to drain the tunne! 
when the river level drops. 
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sive program of research which is to de- 
termine certain construction factors now 
in question. It is expected that an early 
canvass of the association memberslip will 
insure the completion of this fund, as the 
manufacturers generally are coming to ap- 
preciate the necessity of obtaining authori- 
tative data on the utilization of their 
product. : 

In the development of this research pro- 


gram the assistance of the U. S. Bureau 
of Standards and university testing labora- 
tories will be -enlisted, and leading or- 
ganizations in the construction field will be 
drawn upon for members of the advisory 
committee. The scope of the investigation 
will be such as to develop all possibilities 
of the new type of construction’ and the 
methods necessary to make certain the best 
results. 


Northeastern Highway Officials Hold 
Annual Meetirig at Atlantic City 


SERIES of unusually interesting 

papers on live highway topics fea- 
tured the eighth annual convention of the 
Association of Highway Officials of the 
North Atlantic States held at Atlantic City 
Feb. 17-19. Nearly 700 were registered 
at the meeting, and all sessions were well 
attended. Local and secondary road ad- 
ministration and financing, bituminous road 
construction, control and testing of concrete 
aggregates, and fills across swamps were 
some of the subjects receiving attention. 
According to several papers and resulting 
discussions, the road-mix and _ plant-mix 
bituminous types widely used in the West 
are now finding favor in the North- 
eastern states. 

In the establishment of a road service 
for comumunities not on the state highway 
system, Thomas H. MacDonald, chief of 
the U. S. Bureau of Public Roads, em- 
phasized the necessity for engineering 
statesmanship in planning financial and ad- 
ministrative policies. He stated that ever 
since the first state highway department 
was established there has been fairly con- 
sistent progress toward better rural high- 
way administration—better in respect to 
standards of design and workmanship, in 
economy of expenditures and in meeting 
statewide traffic service needs, but that this 
growth has not been sufficiently rapid for 
the critical time which has now come upon 
us. We are faced with a difficult fiscal 
situation with the unequivocal demand for 
no decrease in either the quality or the ex- 
tension of highway service. We are con- 
fronted with an acute reaction against 
taxation, particularly of real property. 

There are many demands, Mr. Mac- 
Donald said, to divert the income from spe- 
cial taxes upon the road user to other 
governmental purposes—demands _ that 
would be much more pronounced were 
more state legislatures meeting this year. 
It is probable that next year there will be 
more vigorous attempts to divert this in- 
come to other uses than for roads and 
from the control of the state highway de- 
partments. This would be a much more 
serious blunder-than the spreading of these 
special taxes to roads other than the state 
highway systems. According to reports 
of the bureau representatives and_ state 
highway officials throughout the country, 
the states are divided into three classes 
financially, with corresponding degrees of 
possible aid to rural extensions: (1) States, 
without exception, which have placed the 
administration of income from special taxes 
(gas tax and license fees) wholly under the 
control of the state highway departments 
are in the best condition financially to carry 
forward their state programs and to ex- 
tend assistance beyond the roads included 
within the state systems. (2) States not 


retaining within the: state highway depart- 
ments direct expenditures of all incomes 
from special road taxes but still providing 
a general control of the expenditures of the 
part of the income allotted to other govern- 
mental divisions are without exception able 
to meet their obligations for state roads 
and through this definite direction are ob- 
taining the coordination of state and local 
road improvement. (3) States which have 
divided the control of special road tax 
funds between the highway department and 
other agencies are for the most part facing 
serious financial difficulties, on the part of 
both the state and localities, to maintain 
existing roads and to go forward with a 
greatly reduced program. 

Mr. MacDonald advocated taking over 
all highways by the state departments in 
those states having a small area or in 
which the county or town government is 
essentially rural in character. In states of 
large area and in which county govern- 
ment has been well developed, and which 
contain metropolitan areas, this should not 
be done, but the county and metropolitan 
areas should be made the smallest areas of 
administrative units. In any event, the 
only hope for the taxation situation is a 
thorough revision of our system of local 
road administration in so far as the strictly 
rural townships are counties are concerned. 
Property taxation for rural road purposes 
cannot be replaced entirely by special road 
taxes, but proper engineering administra- 
tion will prevent the waste and inefficiency 
now prevalent in local road administrations. 


Feeder roads 


Development of feeder roads in their re- 
spective states were described by Lucius 
D. Barrows, chief engineer, Maine state 
highway commission, and by A. W. 
Bushell, engineer on contracts and con- 
struction, Connecticut state highway com- 
mission. In Maine the local road develop- 
ment was well along before the state high- 
way department was organized. The state 
is now building three separate highway 
systems—a main state system; state-aid 
highways not included in the state system 
but connecting principal settlements and 
acting as feeders to the first system; and 
a third class separate from the first two 
systems, containing roads which are desig- 
nated by municipal authorities for improve- 
ment with apportionment from state funds. 

A state-aid road system provides the 
feeders for Connecticut’s state highway 
system of main trunk lines. Annually 
$1,000,000 is appropriated trom the special 
road taxes for these feeder roads, divided 
among the 169 towns of the state, with the 
towns contributing from one-eighth to one- 
fourth of the cost. These roads are main- 
tained and rebuilt by the state. Last year 
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bills were passed providing for $3,000,000 
annually to go to rural not the 
state highway system. The towns desig- 
nate the type, route and width of these 
roads, which are built under state super 
vision but are thereafter maintained by the 
towns. 


roads on 


Bituminous materials 


The use of tar, emulsified asphalts and 
cutback asphalts in modern road construc 
tion was outlined by George Martin, the 
Barrett Co.; C. L. McKesson, the Ameri- 
can Bitumuls Co.; and Bernard E. Gray, 
the Asphalt Institute, respectively. Fach 
showed the application of his product to 
road-mixed and plant-mixed types of new 
conStruction and to retread work 

The use of the drag, the retread mixer 
and the blade grader, together with the 
development of cutback asphalts, emulsions 
and retread tars, has revolutionized the art 
of constructing and maintaining bituminou 
roads, declared Hl. FE. Sargent, 
sioner, Vermont department of 
He described the new bitumi 
nous construction developed in his. state 
whereby the subgrade is thoroughly treated 
and shaped, the wearing surface of sand 
and gravel is mixed with bituminous ma 
terial on the road, after which the surtac« 
is carefully sealed with stone chips and a 
seal coat. The wearing surface is rolled 
aiter final spreading. 


comm 
highw ays 
methods of 


Swamp fills 


experiences in placjng fills 
swamps were described by C. L. Wooley, 
construction engineer, Rhode Island state 
board of public roads. In the ordinary 
type of swamp where the soils are light 
sands, silts and sandy loams, removal of 
trapped water pockets was found to be the 
only remedy needed, care being taken to 
compact the fills over these areas during 
construction. In muck swamps and tidal 
marshes blasting has been found effective 
to obtain fill subsidence. The first step is 
to break and remove the top mat of roots 
and underbrush, very effectively done by 
placing 1-lb. sticks of 60 per cent dyna- 
mite 1 ft. below swamp level, spaced 18 in., 
and fired by propagation. This is all the 
treatment necessary for swamps less than 
6 ft. deep. In areas of muck greater than 
6 ft. in depth the filling is started after 
the top mat is broken, and as every 50-ft. 
station is reached, three 2}-in. pipes are 
driven in the face of the fill down to hard- 
pan. These pipes are loaded with dynamite 
midway between the hardpan and base of 
fill. When fired the muck moves out and 
the fill settles into place. 


across 


Concrete aggregates 


The quality of aggregates entering into 
highway concrete so affects the durability 
of the road that in many cases it is to the 
economic interests of the state to ship good 
aggregates into a section rather than use 
cheaper but less suitable materials, stated 
E. C. Lawton, construction deputy, New 
York state department of public works. 
Furthermore, Mr. Lawton said, we must 
realize that character of aggregates and 
not strength of concrete determines the 
durability and life of concrete pavements. 
New York State is keeping service records 
on many stretches of concrete roads to 
ascertain the suitability of various aggre- 
gates. Aggregates known to be good are 
being shipped into some sections for in- 
corporating into test roads wherein both 
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the local and imported materials are 
in concrete 


used 
placed and maintained under 
comparable enimatic, subgrade and_ traffic 
conditions. Somewhat over a year ago 
New York adopted two general tests for 
sands—one, the sodium sulphate test, which 
determines the percentage of breakdown as 
a percentage of the whole sample, the sec- 
ond, a rational chemical test, which de- 
termines the percentages of kaolin, feld- 
spar, Quartz, calcium carbonates, magnesium 
carbonates and oxides. Recently the state 
laboratories have developed a magnesium 
sulphate test believed to be superior to the 
sodium sulphate method of accelerated 
salts testing. 

Current trends in the control of concrete 
aggregates and new batching and mixing 
equipment are producing uniform concrete 
ot higher quality than ever before produced, 


stated H. 
neer, New 


D. Robbins, 
Jersey 


construction 
highway 


engi- 
commission. 
Highway safety will never be realized 
until uniform traffic regulations are 
adopted, first by the several states and then 
nationally, is the opinion of J. A. Williams, 
of the New Jersey highway commission. 
The use of mud jacks in raising sunken 
pavement slabs in New York State was 
described by David Noonan, maintenance 
deputy commissioner of the public works 
department. Best results were obtained by 
drilling holes 18 in. from the edge of the 
slab, spaced 4 to 6 ft., through which a 
mixture of mud and cement was pumped. 
In some cases slabs were raised as much 
as 2 ft. It is important that the shoulders 
be built up ahead of the jacking process to 


keep the mud from blowing out at the 
edges. 





Engineer Unemployment Relief Plans 
Make Progress in Several Cities 


LANS for the relief of 

among engineers which 
veloping in several of the 
of population and which 
brought good results in some. centers, 
notably in New York, are bringing good 
results in other centers. Progress in New 
York has been reported frequently in these 
pages; progress up to Feb. 
ported last week. 


unemployment 
have been de- 
larger centers 
already have 


15 was re- 


Boston raises relief fund 
Early in January 


the engineering soci- 
eties of 


3oston, in cooperation with the 
Boston Society of Architects, organized 
the Emergency Planning and Research 
Bureau and began the collection of an 
engineers’ fund for relief purposes. Thir- 
teen engineering organizations, including 
local sections of national societies, are 
represented. Up to Feb. 18 pledges had 
been received from 2,243 individuals, many 
of whom were not members of the engi- 
neering societies. The contributions amount 
to $71,480. There are 104 engineers and 
architects employed on 25 projects with 
immediate prospect of starting some rather 
wide engineering investigations requiring 
the services of more engineers and archi- 
tects. 


The bureau has opened a drafting room 


where employment is provided on city- 
planning and tn studies, on property- 
depreciation surveys and similar studies 
of a non- competitive nature. The general 
rate of pay is $15 a week for five days’ 
work, with chief draftsmen and = squad 
captains paid not over $25 a week. 


Baltimore plans relief 
The 


engineering and other technical 
societies of Baltimore and Maryland have 
organized an emergency relief committee 
to find employment for technical men. 
The work of the body will not be con- 
fined to placing members of the various 


groups but will extend to include all who 


are qualified by experience or training to 
become members 

Those joining in the movement include 
the local sections of four Founder socti- 
cties and of the American Chemical Soci- 
ety, the American Society for Steel 
Treating, the American Institute oi 


\rchitects, and the Illuminating Engineers 


Society, also me Maryland Association of 
Engineers and the Engineers Club of Bal- 
timore 


Wilson T. Ballard has been made chair- 
man of the committee and S. L. Thomsen 
has been named manager. 

The new organization has adopted the 
name of the Engineering Relief Com- 
mittee of the Technical Societies in Mary- 
land. 


Cincinnati firms pledge work 


Seventy engineers in Cincinnati, many 
of them unemployed, have helped the En- 
gineers Committee on Employment make 
a survey of 400 factories and industrial 
plants. Upon permission a complete sur- 
vey of the buildings and equipment was 
made to learn what work might be done 
advantageously at once. The engineers then 
obtained pledges for the amount of work 


which will be done in the near future. 
Thus far the engineers have obtained 
oc 
> 


254,000 worth of work which is being or 
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soon will be carried out. The architec: 
contractors of Cincinnati are making 
ilar surveys. The work for the eng 
is under the direction of Bruce E. } 


president of the Engineers Club oi 
cinnati. 


A day’s pay given at Denver 
The Colorado Engineering Counci 
charge of a movement to care for 
employed engineers which is financ: 
those having work contributing one 
pay per month. To avoid criticism « 
$3 paid the engineers employed, only 
work as would not be done otherwi 
carried on. The work includes such 
as a survey for straightening sectio: 
the Platte River, a survey definitely | 
ing the old City Ditch and High 
Canal and preliminary surveys for 
control of Cherry Creek. Needy « 
neers of one year’s residence in Col: 
are given ten days’ work, after which 
are replaced by other waiting engin 
A. K. Vickery, D. D. Gross and J 
Field have supervision of the work. 
Colorado Society of Engineers started 
movement and is cooperating. About 
per cent of the unemployed qualified 
receive relief have been aided. 


a 


Chicago Plans Discharge 
of Employees 


Wholesale discharge of Chicago city « 
ployees, 2,500 now and probably 2,500 la: 
is imminent as a result of the adjournn 
of the special session of the state legi-! 
ture without passing relief bills. This d: 
tic action has been recommended to the « 
council by the mayor as an absolute nec: 
sity under present circumstances. \ 
alternative of 
discharge has been suggested. 
to secure additional loans have been 
successful. The city is now sending 


_yl4 clearance Loe. es 
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DOUBLE-DECK TUNNEL FOR TRANS-BAY BRIDGE PROJECT 

Crews are now engaged in making borings on dimensions for a highway tunnel. The uppe: 

Yerba Buena Island to investigate badly deck will provide six lanes for fast moto: 

faulted and broken rock through which a traffic, while the lower deck will accom 
highway tunnel of unprecedented size is 


planned as a part of the new bridge project 
that will connect San Francisco with Oak- 


land. The tunnel as planned will be a two- 
deck structure 500 ft. long, 70 ft. wide and 
SO ft. high, unprecedented cross-sectional 





modate three lanes for trucks and slow-mov 
ing vehicles and two interurban tracks. Yerba 
Buena ‘Goat) Island will be connected to the 
San Francisco shore on the west and the Oak- 
land shore on the east by bridges—studies for 
which are actively under way. 
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1930 tax bills, which have been delayed 
en account of doubt as to their validity, 
the previous tax bills of 1928 and 1929 
being held invalid under Judge Jarecki’s 
decision that the methods of assessment 
were faulty or illegal. This decision has 
been referred to the state supreme court, 
which has not yet acted upon it. Under 
the law, payments made now may apply 
upon future revision of the tax bills, so 
that the city is appealing for prompt pay- 
ment in whole or in part and is also start- 
ine to proceed against so-called taxdodgers. 


fe. ——— 


Charlotte, N. C., Tries Novel 
Plan to Stimulate Construction 


Building and building material contrac- 
tors and architects of Charlotte, N. C 
have started a cooperative movement to 
give a 20 per cent discount on all prices in 
connection with building construction. The 
offer, made in an effort to stimulate con- 
struction, will be in effect until March 15. 

The plan was announced by the Charlotte 
unemployment committee after several 
weeks of conferences. Practically every 
construction company, general contractor, 
building supply dealer, plumbing and heat- 
ing concern, painting contractor and archi- 
tect has agreed to the plan, according to 
the announcement. The plan involves fur- 
nishing supplies and materials at wholesale 
cost, and architects and engineers will cut 
their fees accordingly. 


a 


Little Technical Unemployment 
Found in Milwaukee 


Unemployment among Milwaukee engi- 
neers of all kinds is not so serious as it 
was thought to be, says C. S. Stewart, a 
representative of the Engineers Society of 
Milwaukee, after making a survey of the 
situation. Only 30 unemployed engineers 
have been registered. In most cases em- 
ployers having small forces have kept 
these intact on at least part time. Only 
occasionally are new men taken on. 


COSTS AND CONTRACTS 


ENR Index Numbers 


Cost 
1932 


Volume 

193° 
193. 
1931 
1931 


Feb., 
Jan., 1932 
Feb., 1931 
Average, 1931 
Average, 1930 
ree 


161.82 Jan., 
5 Dec., 
Jan., 
Average, 
Average, 


This Week’s Contracts 


Heavy construction contracts,  re- 
ported by Engineering News-Record in 
the week of Feb. 25, with some com- 
parisons, total as follows: 


(In Thousands of Dollars) 


Average of Last 
Four Weeks 
1932 1931 

$3.529 

16.746 


, Feb. 25, 
Buildings: 1932 
Industrial ..... $654 
Other asco | 6 
Streets and roads... 3,261 9.170 
Other construction. 11,669 15,129 


Total $21,219 $18,951 $44,576 
Total, all classes, Jan. 1 to Feb. 25: 


EE. ie a bao bine 6 eo km en $166,675 
415,499 


W. ashington Notes 


By Paul Wooton 


Washington Correspondent 


NDER 


othcial 


the stimulus of econanmy, 
Washington is gin to 
give serious consideration to long-standing 
proposals for a more logical and efficient 
grouping of the government departments 
For years it has been realized that many 
overlapping bureaus could be merged with 
out interfering with their work and _ that 
some duplicating services could be elimi 
nated at no great loss. In accordance 
with general recommendations in his open 
ing message to Congress, the President 
recently asked Congress for authority to 
reorganize the government work in his own 
way. The general opinion on Capitol Hiil, 
however, is that Congress should not ex- 
tend such broad powers to the executive 
branch but should do the work itselt 
Whether or not it would be a good thing 
or a had thing to reduce the number of 
government workers, there is a_ certain 
amount of opinion in Congress that believes 
the problem should be approached directly 
and not under the guise of departmental 
efficiency. Meanwhile, various measures 
are now pending in Congress that would 
authorize certain specific consolidations 
The one that seems to have the greatest 
support calls for a department of national 
defense to include the army, the navy and 
the united air corps. A bill contemplating 
the department of public works also is re 
ceiving favorable consideration. Under 
the terms of this measure, the engineering 
and construction activities now carried on 
by five departments would be brought under 
unified control. 


Departmental Reorganization 


Any departmental reorganization that 
would interfere with the jurisdiction of 
the Corps of Engineers over the rivers and 
harbors work and the flood-control work 
will encounter the active opposition of Sen 
ators and Representatives from the Missis- 
sippi Valley states. Representative Mans- 
field, of Texas, chairman of the rivers and 
harbors committee, has announced that he 
will vigorously oppose any legislation that 
may involve the transfer of the rivers and 
harbors work from the war department to 
some other agency. Representative Wilson, 
of Louisiana, chairman of the House flood- 


position 


Loans to States Suggested 


Part of the relief conten plated in a pla 
recommended by the House labor commit 
tee would be made available in the for: 
of $200,000,000 appropriation to expedit 
work on public building projects Th 
money would be assigned to projects for 
which allocations have been made bat tf 
which estimates have not been submitted 
to Congress. Expenditures for professional 
would be authorized without re 
gard to any act limiting expenditures for 
outside professional services. The amount 
made available in this measure would he 
addition to appropriations already made or 
authorized 


services 


For emergency rehef, the bill authorize 
loans to the from a_ $300,000,000 
fund, such loans to be secured by collateral 
to an equal amount furnished by the states 
To aid states that have constitutional pro 
hibitions against applying for loans, the 
measure provides another appropriation ot 
$200,000,000. Grants trom this. fund would 
be made to states by the secretary of the 
treasury accompanied by a statement that 
the amount requested is mecessary for 
emergency relief work and cannot be ob- 
tained from public or private sources. At 
the expiration of ten years deductions 
would be made from appropriations avail 
able to the state if the loans have not been 
repaid by that time 


states 


Convict Labor on Roads 


After much controversy, language has 
been stricken from the agricultural depart- 
ment appropriation bill which would have 
prevented’ the use of convicts on federal 
aid highway projects. The measure came 
to the Senate with an amendment prohibit- 
ing such use. The Senate appropriations 
committee decided to drop the amendment 
Action on the measure is now pending in 
the Senate 

Opposition to the use of convicts on 
federal-aid highway work was expressed 
during the committee hearings by represen- 
tatives of the Associated General Contrac- 
tors and: by spokesmen for organized labor. 
On the other hand, state highway officials 
and penitentiary and prison superintendents 
communicated views in support of convict 
labor. Somewhere between these two posi 
tions, Thomas H. MacDonald, chief of the 


Capital and Contracts 


New private capital entered the market 
in the -week of Feb. 20 to the extent of 
$25,000,000—the first private financing since 
the week of Jan. 30. 

There were no pulfiic issues of any kind 
in the week of Feb. 20, marking the third 
week thus far this year in which no public 


bonds were sold. Private issues, on the 
other hand, have skipped five weeks, since 
Jan. 1, 1932. 

Cumulatively, the total for 1932 stands 
at $79,000,000, private and public combined, 
compared with $544,000,000 in the period 
Jan. 1 to Feb. 21, 1934 


.CONTRACTS 


——1932 
waonieae 









304 


Bureau of Public Roads, took the position 
that it may be well to bar convict labor 
during the present period of unemployment 
but that as a regular procedure this pro- 
hibition would not be advisable. Actually, 
the amount of work done by convicts on 










federal-aid projects is extremely small, 
Mr. MacDonald stated. Only four states 
are involved: Alabama, Virginia, New 





Jersey and Florida, and as the convicts are 
used on force-account basis along with 
free labor, at least half the total expendi- 
ture on the job would be for free labor. 









No Federal Unemployment Relief 





An effort is being made to bring a new 
relief bill before the House, but it is not 
likely to succeed because sentiment in the 
country is changing. The winter is about 
over. The states and local interests have 
done their part fairly well considering the 
hope that constantly was held out to them 
that the United States might do it. The 
discussion and the attendant publicity has 
had the effect of stimulating public thought 
on the question. Members of the House 
are beginning to have evidence that a ma- 
jority of their constituents are opposed to 
the dispensation of direct aid from Wash- 
ington. 

Calling the proposed $400,000,000 Colum- 
bia Basin irrigation project “indefensible,” 
the National Advisory and Legislative 
Committee on Land Use at Washington 
Feb. 18 asked for a new policy on federal 
reclamation. The committee took this action 
independent of the Land Use Planning 
committee, which is a committee of govern- 
ment and college administrators and spe- 
cialists. Both committees were created at 
the national land utilization conference in 
Chicago last November, and met last week 
for the first time. The Bureau of Recla- 
mation should be assisted, the legislative 
committee agreed, in rehabilitating existing 
federal projects which may be in distress 
and in getting these projects on a sound 
economic basis. No new projects should be 
undertaken, the committee stated, until the 
long-time agricultural outlook reveals a 
necessity for more land in cultivation. 














































Federal Salary Cuts Not Likely 


In the face of a certain veto advocates 
of cuts in federal salaries have about aban- 
doned their effort. In addition to the 
reason that this would be a poor example 
for the federal government to set for pri- 
vate employers, it is apparent that no im- 
portant saving would result. Exempting 
clerical workers in all departments who re- 
ceive $2,000 or less, and members of the 
army and navy, it is doubtful that an 
annual reduction of more than $50,000,000 
would result from a 10 per cent cut. 


















May Augment River and 
Harbor Work 






Thought is being given in administration 
quarters to the substitution of an aug- 
mented river and harbor construction pro- 
gram for an emergency appropriation for 
roads. A study is being made to determine 
the relative amount of employment that 
would be furnished per dollar in connection 
with the two activities. An examination is 
being made of the contention that highway 
construction under machine methods does 
not give as much employment as would a 
comparable expenditure on river improve- 
ments. 
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Personal Notes 


W. S. Watson, who for sixteen years 
prior to last May was city water and light 
commissioner for Hastings, Neb., has been 
appointed superintendent of the board of 
public works at Hannibal, Mo. He will 
have charge of the municipal waterworks 
and light and power facilities. 


Epwarp H. Deets, associate engineer 
since 1923 with the C. N. Harrub Engi- 
neering Co. and its predecessors, Klyce & 
Harrub and B. H. Klyce, consulting mu- 
nicipal engineers, of Nashville, Tenn., has 
been appointed right-of-way examiner in 
the right-of-way department of the Mary- 
land state roads commission and will have 
headquarters at Frederick, Md., for a sec- 
tion of the state in that vicinity. 


FE. Victor WILLARD, commissioner of 
drainage and waters of the State of 
Minnesota since 1919, has been appointed 
director of the division of drainage and 
waters, one of the four divisions in the 
new state conservation department. 


H. A. VAN NorMAn, general manager 
and chief engineer of the department of 
water and power of Los Angeles, Calif., 
on Feb. 18 was presented with a 25-year 
service pin at a meeting of the board of 
water and power commissioners. 


The General Construction Co., of Seattle, 
Wash., announces the withdrawal from its 
firm of J. W. Lawtor, R. E. Woopwarp 
and L. P. Lawtor. J. A. McCEACHERN re- 
mains as president and D. V. McEACHERN 
as senior vice-president. BEN Cook suc- 





SOCIETY CALENDAR 


AMERICAN CONCRETE 
annual convention, 
March 1-4. 


AMERICAN RAILWAY ENGINEERING 


INSTITUTE, 
Washington, D. C., 


ASSOCIATION, annual convention, Chi- 
cago, March 15-16. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Atlantic 
City, June 20-24. 

AMERICAN SOCIETY OF CIVIL ENGI- 


NEERS, annual convention, Yellowstone 
National Park, July, date to be fixed. 


AMERICAN WATER WORKS ASSOCI- 
ATION, annual convention, Memphis, 
Tenn., May 2-6. 


CONCRETE REINFORCING STEEL IN- 
STITUTE, eighth annual meeting, March 
7-9, Atlanta, Ga. 


LOUISVILLE CHAPTER, Associated Gen- 
eral Contractors, at its annual meeting 
on Feb. 10 elected M. P. Nicol president 
A. J. Ohligshlager vice-presideng®, . = 
Lyman secretary and F. G. B. Metzner 
treasurer. For the fifth consecutive year 
the Louisville chapter won the national 
award for the lowest accident rate on 
construction work, it was announced. 


NATIONAL ASSOCIATION OF RAILROAD 
TIE PRODUCERS will hold its annual 
meeting at Memphis, Tenn., May 17-18. 


The secretary is R. M. Edmonds, St. 
Louis, Mo. 


PACIFIC NORTHWEST SECTION, Amer- 
ican Water Works’ Association, has 
changed the date of its fifth annual 
meeting in Wenatchee from May 5-7 to 
May 12-14 in order not to conflict with 
Lo amnual convention of the parent 
»ody. 


WESTERN 


NEW YORK CHAPTER, 
American Society of Heating and Ven- 
tilating Engineers, has installed M. C. 
Berman as president, D. J. Mahoney as 
first vice-president, J. H. Yager as second 
vice-president, W. F. Johnson as treas- 
urer, and W. E. Voisinet as secretary. 


ceeds J. W. Lawlor as vice-preside 
charge of all outside work. J. Sani 

remains as secretary, and J. E. Bea; 

has been elected assistant secretary- 
urer. E. A. WEBSTER remains in char 
all highway construction. 


T. S. Brinpte, of Ashland, Ohi 
been appointed state director of ; 
works, succeeding A. T. Connor, of 7 
ville. Mr. Brindle has been in the 
highway department for twelve yea: 
one time serving as chief engineer 
more recently as division engineer. 


Jay E. Jeviick has been appointed 
trict engineer in charge of the reo; 
San Francisco office of the Port 
Cement Association. Mr. Jellick was 
merly in charge of the association 
at Los Angeles and later was manager 
Pacific Coast offices. 


Howarp F. Crark, captain, Corps 
Engineers, now stationed with the 61! 
Engineers at Fort Lewis, Wash., has been 
ordered to report to Washington, D. C. 


for duty as assistant engineer commis- 
sioner. 


W. F. Heavey, captain, Corps of Engi- 
neers, who has been serving in the Panama 
Canal Zone, has been ordered to Cleveland 
Ohio, effective March 1, as assistant to th 
division engineer of the Great Lakes Divi- 
sion. Capt. Heavey was assistant to th 
district engineer at Louisville, Ky.! fron 
1922 to 1924. 

2, 


pen 


Obituary 


Bernarp FE. GIvprn, principal assistant 
city engineer of Phoenix, Ariz.. died 0: 
Feb. 10 after a brief illness. Mr. Gilpir 
was directly in charge of the constructio: 
of the new Phoenix sewage-disposal plant. 


VERNON C. Suckow, civil engineer 
Seattle, Wash., died in that city on Feb. 12, 
at the age of 57 years. Mr. Suckow was 
president of the Engineers Club of Seatt!: 
He was born in Wisconsin, but had been i 
private practice in Seattle for many year: 


Tuomas H. Obps, valuation engineer for 
the Midwest Oil Co., died in Denver on 
Feb. 10, at the age of 49. After his gradu- 
ation from Cornell University in civil en- 
gineering in 1907, Mr. Olds spent several! 
years in Mexico on railroad and power 
projects. From 1910 to 1914 he repre- 
sented the Pearson Engineering Co., oi 
London, on Brazilian hydro-electric con- 
struction. He had been with the Midwest 
Oil Co. since 1928. Mr. Olds was a mem- 
ber of the American Society of Civil Engi 
neers, Colorado Society of Engineers, 
American Petroleum Institute and Ameri- 
can Association of Petroleum Geologists. 


Greorce P. Turner, valuation officer of 
the Union Pacific System, with head- 
quarters at Omaha, Neb., died suddenly 
on Jan. 7, at the age of 52. After service 
in the engineering departments of the 
Minneapolis & St. Louis Railroad and the 
Illinois Central Railroad, Mr. Turner went 
with the Union Pacific Railway in 1909 as 
an assistant engineer in its engineering de- 
partment. At the time of the organization 
of the valuation department in 1917 he was 
made valuation engineer of the Unio: 
Pacific Railroad and in the following year 
was made valuation officer of the Union 
Pacific System. 
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Construction Equipment 
and Matertals 


New Camel 5-Yd. Dump Wagon 
Is Mounted on Tractor 


The heavy-duty unit known as the Camel 
tractor dump wagon, manufactured by the 
Shunk Manufacturing Co., Bucyrus, Ohio, 
combines the features of truck, tractor, 
trailer and bulldozer. The Camel is espe- 
cially adapted for use in earth-moving oper- 
ations and excavation in which power 
shovels or elevating graders are used. The 
scow design of the 5-yd. body affords clean 


New Shunk Camel Tractor Dump Wagon. 


dumping of the load with a minimum of 
effort. Special rock bodies may be had for 
quarry work. The nose of the Camel may 
be converted into a bulldozer. The machine 
also has a liberal drawbar capacity which 
is taken off the heavy auxiliary axle. A 
feature of the machine is that all models 
are adaptable to interchangeability of wheel 
equipment. Crawlers, steel wheels or pneu- 
matic tires may be mounted in the field. 


Hydraulic Hoist for Snow Plows 


A hydraulic pump and hoist unit for 
both wing and front truck-mounted snow 
plows is a new product of the Willett Mfg. 
Co., Grand Rapids, Mich. Controlled from 
the cab, the unit raises and lowers the 
heaviest plows in a few seconds. The con- 
trols are simple enough to permit the truck 
driver alone to operate the entire unit 
easily and without trouble. Pumps for sup- 
plying the hydraulic pressure are driven by 
the power take-off on the truck. 


Dirt-moving 


Street Sweeper for Light Trucks 


The Willett Mig. Co.. Grand 
Mich., has recently placed on the 
a new road and street sweeper 
ing to trucks of about 1! tons 
Power for operating the sweeper is taken 
off from the front end of the truck 
and once the installation is made, the 
sweeper can be either disconnected ¢ 
attached in fifteen 
the sweeper wheels is 
steering wheel of the truck, and is proper! 
synchronized therewith. Controls for the 
operation of the sweeper are conveniently 


lor 


minutes. Steering 


controlled by tl 
\ 


Street and road sweeper for trucks. 


located in the cab While operating the 
broom the driver can vary the degree of 
pressure of the sweeper on the road sur- 
face. A sprinkler tank of 60-gal. capacity 
is supported by the sweeper wheels. Flow 
of water through the sprinkler nozzle is 
controlled by a gear pump, driven from the 
main drive shaft of the sweeper and which 
pumps water only when the broom is being 
rotated. 


Tractor-Drawn Dirtmover With 


Hydraulic Control 


For use on grading operations involving 
the transportation of dirt over consider- 
able distances the Jumbo Scraper Co., 2440 
East Fourteenth St., Angeles, Calif., 
has developed the Jumbo hydraulic dirt- 
mover, available in two sizes for operation 
with Caterpillar 30- and 60-hp. tractors. 
The smaller model has a bowl 7 ft. wide 
with a water measurement capacity of 65 
cu.ft. It will carry a load of 2 cu.yd., and 
will partly carry and partly shove about 4 
cu.yd. The larger model has a bow! 9 ft. 
wide, with a water measure capacity of 150 
cu.ft. This unit will move about twice as 
much dirt as will the smaller one. The 


Los 


unit with hydraulic control. 


Business Notes 
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New Publications 


Trade Shows—The Metropolitan Life | 
surance Co., New York, has published find 
ings of a survey of trade shows in a re 
port, “How Exhibitors Are Meeting the 
Trade Show Problen The information 
was contributed by 84 trade associations 
sponsoring national or regional trade 
shows. The report expresses the opinion 
of exhibitors in many industries that, al 
though trade shows appear to be helpful 
to business, the methods of conducting 
them must be brought into line with to 
day’s changed conditions if buyers of space 
are to be assured of adequate returns 
Shovel Information—The Thew 
Shovel Co., Lorain, Ohio, has published 
several new pages listing corrections for 
addition to previous issues of the Thew 
Handbook. New clearance charts, add 
tional information on clamshell bucket 
and loads, cable lengths, air cleaners, anti 
freeze compounds and cooling, and electric 
installations are but a few of the items 
covered in the new sheets. 

Anti-Freeze for Air Lines—The Sullivar 
Machinery Co., Chicago, has issued a new 
bulletin 100-C on Tanner Tanks and Tan 
nergas. Certain improvements in detail of 
design of this anti-freeze system for air 
lines are illustrated in this eight-page 
booklet. Typical installations of the sys 
tem are shown. 

Seamless Steel 


Power 


Fittings for Welding—A 
4-p. bulletin, 32-1, of the Taylor Forge & 
Pipe Works, Box 485, Chicago, contains 
list price and dimensional data of Taylor 
seamless steel fittings for welding and 
Taylor forge flanges. 

Concrete Admirture — The 
Tripoli Co., Railway Exchange 
St. Louis, had published a new 16-p. pic- 
terial bulletin No. F, and also bulletin 
No. G, describing the use of Barnsdall 
Admix as a workability agent and integral 
waterproofing for concrete, mortar, stucco 
and cement products. 

Paver—The new 1932 Rex paver, known 
as the Rex Roadmaker, is described in a 
40-p. booklet published by the Chain Belt 
Co., Milwaukee, Wis 


Barnsdall 
Bldg., 
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Current Construction Unit Prices 





Dredging in Miami River, Florida 
ONTRACT was let in December, 1931, by the U. S. 
Engineer office, pee Fla., for dredging 13175,000 

cu.yd. from Miami River. Lieut. Col. L. V. Frazier is dis- 
trict engineer. Unit prices are given of the five bidders. 


Standard Dredging, New York $0.44 $517,000 
Clark Dredging, Miami 45 528,750 
lobert G. Lassiter & Co., Jacksonville 505 593,375 
Central Dredging, Chicago 588 690,900 
Arundel Corp., Baltimore... . ae .59 693,250 


———_ ooo 


Concrete Sewers of Special Section in 
Milwaukee 


WO sewer contracts were awarded April 16, 1931, by 
the Metropolitan Sewerage Commission of Milwaukee, 
Wis., for a total of $174,516. The determining item in each 
is a 24x34-ft. concrete sewer section shown in the drawing. 
Contract 67 is for 6659 ft. of main sewer in Riverroad, 
Lincoln Park, Belle Isle Drive, Riverview Drive and Ninth 
St. Contract 69 is for 
3,400. ft. of main sewer in 
Hampton Road and Lin- 
3 coln Creek Parkway. Ex- 
X cavation on both contracts 
%, is sandy clay, and depth of 
trench averages 25 ft. 
k Six bids were received on 
:' contract 67 and eight on 69. 
Unit prices are given of the 
y two lowest bidders on each 
‘© contract and'the average of 
R allthe bidsoneach. Bidders 
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Y “3 —— —-Y— were: contract 67, (A) 
L aa 4 Anderson & Co., Chicago, 
Section of Milwaukee sewer. contract ; (B) W enzel_ & 
Henoch Construction Co., 

\lilwaukee: contract 69, (A) Zimmerman & Zimmerman, 


\Milwaukee, contract; (B) Mierswa Construction Co., Mil- 


waukee. John Fowles is secretary of the commission. 
Contract 67 A B Avg. Six 
6.659 ft. special sec conc. sewer $14.80 $14.36 $16.10 
2,346 ft. 24in. TC pipe in 6 in. cor 
envelope 6.00 8.84 10.00 
1,055 ft 30-in. conc. sewer 6.60 9.58 10.38 
497 ft. 20-in. c.-i. class A 4.90 7.87 7.85 
275 ft. standard manhole 8.50 10.00 15.36 
235 ft. drop manhole 10.50 17.00 19.70 
Total $126,832.50 $137,125.17 $155,300.00 
Contract 69 
3.405 ft. emecial sex , sewer $13.39 $13.55 $16.80 
70 ft. standard manhole 12.00 12.00 16.60 
100 ft. drop manhole 12.00 14.00 19.60 
$47,682.95 $48,377.75 "$60, 500 00 
_ oe ee 


Aeration and Settling Tanks for Cleveland 


C. TRACT 73 for construction of aeration and sludge 
settling tanks and operating galleries for Cleveland’s 
Easterly sewage-treatment works was let by the department 
of public service in November, 1931, for $2,736,874. The 
whole plant was described in Engineering News-Record, 
Dec. 31, 1931, p. 1034. The present contract consists of 
iour batteries of aeration and sludge-settling tanks, each 
battery consisting of four two-pass aeration tanks 54x334 ft. 
and 164 ft. deep; four sludge-settling tanks with sludge- 
removal mechanisms, each tank 112 ft. in diameter and 
15 ft. deep. Operating galleries and return sludge pump 
room are of brick and 1,050 ft. long. 


Six of 78 items account for 57 per cent of the cost. Th: se 
are: excavation, $154,000; wood piles, $200,000; e 
anchors, $105,000; sheetpiling, $81,000; concrete, $735,0\): 
reinforcement, $270,000. 

The piling is oe, fir, cypress or mixed hardwood tim! 
12 to 18 in. at 3 ft. from butt and 6 to 7 in. tip diamet:y 
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Two-pass aeration tank in Cleveland sewage works. 


Concrete proportions consist of 1 bbl. cement, 6 cuit. fine 
aggregate and 12 cu.ft. coarse aggregate. 

Bids were asked on two proposals: A, conveyor type 
sludge-settling equipment; B, revolving type sludge-settling 
equipment. Estimates of the fourteen bidders averaged 
$3,170,774 for the conveyor type and $3,107,820 for the 
revolving type. Unit prices of the principal materials items 
are given for the lowest three bidders: (A) American 


Construction Co., Marion Bldg., Cleveland, $2,736,874, 
contract; (B) E. H. Latham & Co., 447 Neilson Ave., 
Columbus, $2,748,528: (C) Lowensohn Construction Co., 


1740 East 12th St., Cleveland, $2,797,925. 


\ B C 
498,000 cu.yd. excav.... $0.31 $0. 473 $0. 36 
606,000 lin.ft wood piles a 33 36} 325 
950 tons pipe anchors... ae 110.00 78.00 89.00 
1,370 tons sheet piling 59.25 74.86 70.00 
71,200 cu.yd. concrete.. eae 10.32 11.87 12.10 
4,730 tons reinf........ i ; 57.00 58.60 55.10 
8,500 lin.ft. expansion joints. ; 95 1.72 2.40 
Cast-Iron Pipe and Fittings: 
460 tons bell-and-spigot. . ; ie 72.20 55.95 64.00 
40 tons flanged. «ik = 71.18 82.00 
300 tons grooved-end MMB Cone cosa cea 87.50 56.70 68.50 


450 tons raised-end victualic..... Sinee 87.50 61.20 71.00 
60 tons b. and s. fittings. . pas RS 

155 tons flanged fittings. . 
170 tons victaulic fittings. . 








130 tons special fittings. .................0.05- 189.00 144.73 175.00 
C. N. I. Pipe: 
GT Oe. Baa 00s son Kas vi cendbcnar teiukas . 405 .35 a 
3 500 lin.ft. 2-in....... » (ava ee kee eee 484 . 473 .54 
Us hs ous day odauhitede peeeeenss .77 .747 . 90 
4,000 lin.ft, 4in....... » bene cataeee ta ea eee 1.07 1.06 1.20 
1,600 lin.ft. ethicutesin 2.04 1.71 2.05 
530 4in. expansion couplings. . 2.04 1.25 2.05 
400 20-in. expansion couplings. . 18.40 15.00 18.40 
620 2-in. gate valves......... 8.52 8.61 10.30 
570 4-in. gate valves........... 33.10 33.42 42.00 
900 sq.ft. aluminum sidewalk doors............. 9.46 6.75 9.00 
6,200 sq.ft. aluminum floor Saas este kee 4.50 2.85 4.20 
F, AeO WTR, VOUS TINO, ces csincccccceseys : 1.95 2.00 1.20 








